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[ 0 0 7 6 ] 

(5^4». M 2 aiif* *) : 

Y, wU^VW^i, * ft ^ L T , Cl-C12TiL3fL>« C 2 ~ C 1 2 T * 

*-=.L>*fcttC2~C 1 2T/^-L>T'ji') ; 
W 4 tt . C l^C 2T**L>TJ>9 ; 

9 : 

Z 2 a. •£2*«*Ja-e*> o ; 

Z 3 fe£VZ 5 l±, f tlfftftiLTC 1-C 1 2T*^^T-i>^ ; 

Z 4 . -O-C ( = 0) , - O - C ( = S ) * — N H — C ( = 0) > — N H — C ( = S 

).-0-. *fctt-S-T*9; 

Z 6 li , C l-C27i^pT^1 ; 

n \t i ~ i o <nmwLX'2hh ) $ ti *4fcia-iri«^*t9n'*. 

[ 0 0 7 7 ] 

(ji@44) B0se^/a**u - f-tf>a.R«5r^fi:*ifii**t4, js@ 4 3 ic senses a 

"ft. 

[ 0 0 7 8 ] 

(Jl@ 4 5 ) bu!5^/1 6*^)BBS[iKT T*> 3 . Jl @ 4 4 jc seat 
[ 0 0 7 9 ] 

(Jl@ 4 6 ) -#3* CI): 

(R-S) n -M 1 ( I ) 

(^*» Rtt*«»ST**). S ttffift^T T**> 9 . M 1 tt£«T*i •? , nttMMcWt 
£ (R-S) £<oft^Mlf&Jt*Sl L , UU*)8STffc«) T^t $ ft * &lff - 
# ; * a 
-fts* (I V) : 

M 1 -S-X-CH(R)-S-M 1 (IV) 
(^4>, Rfc J: VSltmaZt IMttT* 9 , M^^M 1 «I5]-^^<^^WT-^ 0 , X tt (5 
KftTiHfU:/lifcttftfcT/Hr-U y X'$>Z ) T*H $ ft -h" - 

[0080], 

OHB 4 7 ) WT^)^ : 
M 2 — (S-Y- (OCH 2 CH 2 ) n - NH_C ( = 0) -CH 2 -0-NH 2 ) m * 
M 2_ (S-Y- (OCH 2 CH 2 ) n -NH-C ( = 0) -CH 2 -0-NH (CH 3 
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(OCH 2 CH 2 ) n -NH-C ( = 0) - CH (NH 2 ) - W 4 - S 
(OCH 2 CH 2 ) n -NH-C ( = S) - CH (NH 2 ) -W^-S 

-0-NH 2 ) m- 

-O-NH ( C H 3 ) ) m * 

_ 0 _ w 2_o-NH 2 ) m s 

-0-VV2-0-NH (CH 3 ) ) m . 

H 2 CH 2 0) n -Wl-0-W 2 -0-NH 2 ) m . 

H 9 CH 2 0) n -Wl-0-W 2 -0-NH ( CH 3 ) ) m . 

- C ( = 0) — NH — NH 2 ) m . 

- C ( = S ) — NH — NH 2 ) m . 

- N H — C ( = 0) - CH (NH 2) — W 4 — S H ) m . 
-NH-C ( = S) - CH (NH 2 ) -VV4-SH) m . 
_ z 2_ Z 3_ Z 4_ Z 5_o_NH 2 ) m . 
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( s 
( s 
(S 
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[ ft 3 0 ] 
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Z 2-Z 3 
Z 2_ Z 3 

0 - Z 3 - 
0 - Z 3 - 
0 - Z 3 - 
O - Z 3 - 
0 - Z 3 - 
O - Z 3 - 
O - Z 3 - 
Z3- Z 4 
Z3- Z 4 
Z3- Z 4 
Z3- Z 4 



-Z'l-Z 5 -0-NH ( C H 3 ) ) 



-Z 4 -CH 
-Z 4 -CH 
C H ( NH 2 
0-NH 2 ) m . 
0 - N H ( C H 3 ) 



m 



( N H 2 
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) -Z 6 
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) -0-Z 6 -SH) 
) -Z 6 - SH) m . 
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Z 4 - z 5 - 0- N H 2 ) m ^ 
Z 4_ Z 5_ 0 -NH (CH 3 ) 

Z 4 -CH ( N H 9 ) -0-Z 6 
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- SH) 
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Z 4 -CH ( N H 2 ) -Z 6 -SH) 
-Z 5 -0-NH 2 ) m ^ 
-Z 5 -0-NH (CH 3 ) ) m . 
-CH ( N H 2 ) -0-Z 6 -SH) m . 
-CH ( N H 2 ) - Z 6 -SH) m . * fc tt 
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[ 0 0 8 2 ] 

Y, wU^lfW 2 !^ * tl ^' ft** £ L T , Cl~C12T^l>, C2~C 1 2T<t 
>r -l y £tzl$C 2~C 1 2•r'^^^^>T•^ , ) ; 
W 4 > C 1 ~ C 2 T * ^ L > T- & *) ; 

•j .; 

z 2 a. ^mmmmmx-ih *) ; 

Z 3 *? j: ^ Z 5 \t . Zil ? tinJL LTC 1-C 1 2Ti^L>T'JD : 

Z 4 ^ - 0- C (=0) . -0-C (=S) . -NH-C (=0) . -NH-C ( = S 

) . - 0- . £fz\$- S - T #> *) ; 

Z 6 \t. Cl-C2TA^^Tf.1 ; 

mi i - i o nm&T'ihz) T-mz ftz&m-^t&n&mtiW-zt;^-? h . mmmumm 

[ 0 0 8 3 ] 

(ji@4 s ) m^&mfrv -*r-cofiUxirt*im%$:m*ii-t z » *hb 4 6 t.rz\t 4 1 \z 

[ 0 0 8 4 ] 

(Jig 4 9 ) Bulfi^/l^^JSKSH^T^^ s Jll 4 8 »c 16 i£ <7> . WtfJ , 
[ 0 0 8 5 ] 

(JBP5 0)lUToA)*r<fcVB) : 
A) -tfks* (II): 

R-SH (II) 

(it*, r immmmx-fr •? . sttWfiJKTTas*) TSt<?*i*ft3-<i& s b u : 

-<&3S (III) : 

R-S-S-R (III) 



-miR (V) : 

HS-X-CH (R) -SH (V) 

(5*4«» R J: US Itffimt fflMM-?S> *) . Xttfc«T** U > £ fz\t&tik-r >i >r - u ^ 

T £ ) ? ft 3 *l £ ft-fr«fo «b L < * «0 ; 

-8*5$ (VI): 

[ 0 0 8 6 ] 
[ ft 3 1 ] 




(VI) 



[ 0 0 8 7 ] 

+ . R. S ck UX liBulC t |B].-gf|T-£>£ ) X-m £ *15 it-Sty^ L < tJ ; 3e fz 

B) 

[ 0 0 8 8] 

(JHB 5 1 ) liiT<r> A) fccfc VB) : 
A) WT<0 5t : 
[ 0 0 8 9 ] 



[ it 3 2 ] 



-4S-Y- (DCH 2 CH 2 ) n -NM-C(=0) -CH 2 -0-NH 2 ) 2 . 

-y ^ <oCH 2 CH 2 ) n - NH— C ( = O) -CH 2 -0- NH (CH 3 ) ) 2 ^ 
— (S— Y— (DCH 2 CH 2 ) NH - C ( == O) -CH (NH 2 )-W 4 -SH) 2S 
-4S — Y — (OCH 2 CH 2 ) „— NH -C ( — S ) — CH ( NH 2 ) -W 4 -;SH) 2 * 
^4S - W 1 - O- NH 2 ) 2 v 

_4 S _ W 1 _ o - NH (CH 3 ) ) 2 * . /' • 

-(S-W 1 — 0-W 2 -O^NH 2 ) 2v : " ^ / 

-W w O- W*-t>- NH (CH 3 )) 2> ..; .. • 

^ (GHzCH^^W 1 — O — W 2 — C 4 — N H 2 ) 2 „ 
-4S- (CHzCHzO^-W^d-^-O-NH (CH 3 ) ) 2 < ; 
^S-W 1 -C( = Q) — NH — NH 2 ) 2 v • 

- w 1 -^c ( = s) - nh— nh 2 ) 2> - J_ ••;•;•>' 

— W 1 — NH — Cf = O) -CH (NH 2 ) -W*-SH) 2 ^ ' > , 

.{S-W 1 -NH-C<=S) -^CH (NH 2 )^W*^H) 2 v ^ ^ ; : 
^ s ^ z i^ Z 2^ 2 3_2^-2^<>^'NH 2 ^ 2 v- - . 
-4S -Z* -2 2 -Z 3 -Z 4 -Z 5 - O- NH (CH 3 ) ) 2 : 

-4S-Z? -^Z 2 -Z 3 -Z 4 -CH(NH 2 ) -Z 6 — SH) 2 . . , 

_4 S _2:i-0-Z 3 -0-NH 2 )^ ..•..:> 
_4 S -Z 1 _ o-Z 3 - O— NH (CH 3 ) ) as /' J 

-4S-Z* — O ^Z 3 -^Z* — Z s — O -NMjfiv 

_4 S _ z i ^o-z 3i -z 4 "-z 5 ^°- NH (GH 3 » 2 ^ ' 
-4S -Z 1 - O -Z 3 -Z 4 - CH (NH 2 )— 0-Z 6 ^SH) 2 . 
-4S-Z 1 -O^Z 3 -Z 4 -CH ( N H 2 ) — Z® — S H ) 2> 
-4S-Z 1 -Z 3 -Z 4 -Z 5 -0-NH 2 ) 2 . / . 

^S-Z 1 -Z 3 -Z 4 ^Z 5 -0-NH (CH 3 )) 2 ; 
4 S - Z i_23-Z 4 -GH(NH 2 )-0-Z 6 -SH)j; 
4S-Z^Z^-Z^-CH (NH 2 ) -Z 6 -SH) 2 

[ 0 0 9 0 ] 
^ fzlt 

[ 0 0 9 1 ] 
[ i t 3 3 ] 
N N 

NH 2 

[ 0 0 9 2 ] „ 0 „ 

(^11, w i vw2 a. fnfnttiu, ci^ci 2t**l>. C2~c 
w 4 a. c i~c 2r^^i>T-j>o ; 



z 2 Us ^mmmmmt*, ►> ; 

z 3 &£vz 5 it. * ft & £ l t c l-c 1 2t^l>t* 1 ) : 

Z 4 li. - 0 - C (=0) > -0-C ( = S) . -NH-C ( = 0) . -NH-C ( = S 

) » -o-> *fett-s--e*9 ; 

Z 6 li x Cl-C2r**l/>?*!) ! 
n « 1 — 1 0 (7>SISCT3r>-5 ) 

B) £«x 

[ 0 0 9 3 ] 

(Jig 5 2 ) bOIC^W^U --»F-<7>*l/xttsm£ftH3:;fr-t£ » Jl @ 5 0 * fz H 5 1 lc 
[ 0 0 9 1 1 

(jss 5 3 ) mm&mfr&mmt.T-Z'&z . jis 5 2 c;e«*>* *; h . 
1 0 0 9 5 1 

(Jia 5 4 ) Huie^/s^^ h 7 * a a^gex-^ 9 , 
c ) aTfcgij. 

* $ h \z & t? s JI g 5 0 $ rz It 5 1 ic S5K ^> * -v h . 

[ 0 0 9 6 1 

( ji a 5 5 ) so tea 7cffj sfe ft * ^ * + h >) t uzrz\* ? + h n r? u t & & . 

JIB 4 2 ICsfiK^* 7 h o 
[ 0 0 9 7 1 

OI@ 5 6 ) ( I ) : 

(R-S) n -M 1 (I) 

r ttfrwaas-?*) 9 , s attn/RTT*. 9 . m 1 ij^wt* •? . nttM^itt 

* ( R — S ) £f>ft^MI6Jt*^ L . 1 jU±*> ) t-^ 2 ns^w 

(IV) : 

M 1 -S-X-CH(R)-S-M 1 (IV) 
(^*, R J: UrnJiei: NliT* 9 » M M <^> M 1 tf I") • ^ ft £ JS T- £> 9 . X U <& 

[ 0 0 9 8 I 

(JIB 5 7 ) JilT«>:rt : 
M 2 — (S-Y- (OCH 2 CH 2 ) n -NH-C ( = 0) -CH 2 -0-NH 2 ) m . 
M 2 - (S-Y- (OCH 2 CH 2 ) n -NH-C ( = 0) -CH 2 -0-NH (CH 3 

M 2 - (S-Y- (OCH 2 CH 2 ) n -NH-C ( = 0) — C H (NH 2 ) -W 4 - S 
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[0100] 

Y, W 1 tiXUW 2 a, * n^tlteZ. LT . CNC127^l>. C2-C12 
t-l>^;liC2-vC 1 2T)^-L>TW • 
W 4 ii.Cl~C2-r^^U>T-3bO; 

Z 1 \t , g|$ $ tit U T *b J: V* T 'J U > £ tz It mm <* tit % J: o t o T -J U > "5-*> 
•) ; 

Z 2 £gjfc«g!US?*> •? ; 

Z 3 *? J: Z 5 li . -e n^JiJlH^ L T C 1 - C 1 2 t * * t > T* 3h *) : 

Z 4,^ -o-C ( = 0) . - O - C ( = S) . -NH-C (=0) , -NH-C (=S 

) . -o-. atzix- s.-t* 9 ; 

Z 6 tt^ C 1 - C 2 T ^ ^ U > T' ft ») ; 

n li 1 ~ 1 0*>BKT*>.&) T«a*^l-*«»SS^^> »«*fctt««£ 
[0101] 

(JSg 5 8 ) HtHe^H^U -^-^j§L/x^tsifl^i'5ffl-&*^^ ^ «g & 6 * tt 5 7 
[0102] 

(JMH 5 9 ) aOSe^W6*^H8»«£-J' T?*>* . «H5 8 lc 32 « * v * « 
[0103] 

(JM1 6 0 ) li9K!£Wa«£tt«"fe*>*, Jig 5 6 * fctt 5 7 l=C«<0^ v h . 

I is Bfl<^ #j m ] 

[0 101] 



[0105] 

u -^-<o*L/xtt^ffc*&sst®±KB$sfc/xj£<^a6S i: % zmm^fe^-t z> z t \z «t 

9 . H*^3Tr«lc J: o TB3RJRfe«ifi»-t* w <&. * Jt flfl k: «»: n . 

PR. ii^^Ha^rraTttiff * L < 4v*'«? 7 r- £ HJg Sr t i. ^ tR JES T f? & L 

[0106] 

ra^ovswtt** 4k 13 m *i ^ afflict Ats y K^ttMtc * o t e^tcsyp-r s c t 

[0107] 

?*mm-tz z t\z* *) . &m-m®nmn&nj--&±mm\z&m& t ) z t^x- 

[0108] 

[0109] 
[01 10] 

^B^iBStcfcv^T r^«J tit. mm -sawn. mz.it. * *->i -> 
* y % £frf&£r^m%&mx&tiitn\zmm£ti%^fr. ixm$>*&m<»mmt lt, ^ 

. IR s ^ H 3 «!7 Z» 4f J: V 4s b > 4 ir A'? 8 »^ ^> *l * • 
[0111] 

{hmzr-itmrnm-zm'tzz t*SMTz, u -^-cosuxat^v^ ir . st^ w « 

[0112] 

*B|jj|ffl«k:*5v>T r&W«*i^ J l 0 nm~ 1 m mt*t*l?S*L 

fc£Wtf>J&-f*«l*L. *»1KfflTftoTt«):OL, MIlt^oTUu. nfUft IC 

BR-t5. ^te«J: V^W^^^W«ftli^^»o«« iSa^Quantura Dots (Qu 
an turn Dot Corporation, Hayward. CA, USA> WTf 

nSe CdS, CdSe. CdTeiir^if^S. AS! (9 ft « t U T . ^TicCd 



Se, ^<nm 0 ic Z n S£J# o ^ '«-t i 9 M'*^. ill:TTv^Znt-SH^ 
*5£r (C<o*5^iiAu-Sk|e]ufiM) LT - SHffc^«fo* QDsflffitctlTF-fSC 

k *>*-?§ £. ^cB^^a-gic fcv^-c riM^j t^fflfgu. r '<-t 1 ? 'i ] %rz& 

^^fj kSWDj-flBCtefflatiS*. ^HRJK^ <of^«lfc J: *> JEffl ic o ut li * J AC 
S 125.7790-7791 (2003) ;Angew Chem Int Ed 
40(12), 2257-2261 (2001) ;Chem Eur J 9.1909 
-1 9 2 1 (2003) ic 3e(R 3 ft T u 5 , 
[0113] 

#HHSB*lcfcv*T r*««E3SJ kli. HCT-JEffcLfc r£##-f.J *? * V AX m ic 
[01 14] 

*Bfl,«lc£>uT r$*&#J k«. Hfifttf ? -f *->ffc3 ft*-##r<W*«i*L . ITS 
[01 1 5 ] 

*nH*fflmcfcuT r4fetIR- 5 fr»8!**fr# J ktt. hTa»Lfc4!Ja««f^.*iili Klc 
[01 16] 

ttv:&mn=f-<7>&m ±.\z mmjp,=?* frLxm®* rz it m #i #ir^ h ft**s □ t t s <b sr. 
n^-\t. rmm-& , a& z ? J k*>fflisft*f£ffl<? tia« 

[01 17] 
[0118] 
[0119] 

*BHiNH«lcfco-r rii^^f J k tt. UT. 5tT - * => * ? - * -f * 

*<f?tt (m/z ) ictccT^-m • titit^ c k m/ zizmcxam ■ wt&z 

ftfc^t>«ti:t, ffilAlcm/ z . tttibic >f ^xoffltt^/S* k -> fc^^ f h ;u ft*, v 
7. * h iTJ>5. ft^-aiitfS*: S -f -fti:Afll!liU> (4"I±7>T 

Mfc^tf 1 li'^hnfcM" 1 "- , -m? 1 fllftM-Jfln L fzM~ • . -y n h > ft* fj fin L CM 
+ H] "K 7* a h >ft*^^tifc CM-H] ~. 7 U' ft*^^nfz CM-HD + . t 

* 3» -J &IR (N a * k) ft*M^)D Lfc [M+N a] + & k ft* *>■£.) k of litis. art**^ * 
> fbvi (!f?»cE I S?tt) ic £ o T li£ < frT fiffljf 4 iczj ft*ttsmt £ u 1§ £• ft* #> £ ft*. 

-e^ii-g-ii 7 h ^ *>ft:a*mv** z t-vft^&mm a t>ta8ts *. * 
n^f 4 ft*7>» l Mi47>^^tiii'iifi^^-^s„ x-<n^i^u> 

Steffi v^s . 
[0120] 

#?£BJJlc**W-<5 r -f *>it] tt. WTW 7 jffi •) co^vi^ff'ft^'bjigaHRLTtf *>ti*. 
[0121] 

1 ) M-f 4 * > VCft (Ei:electron ionization^) 



»tt\ $& ! &%.tiit)<ne>iiZWn<r>M'&\tm%.fr*Smt ft*. If 7 0eV(Wi^'^-T 
-f * > ffc^T =5: ^ . 'f 5*- ><n'±f& i: «fc ic 5SJU x * * ^ -- c «fc ») H -f 

*lc < v>fctf>#^fS1fifBib*i#'b ftftv>flj £jb*#^. c:*>lS£-tt A *>ffcx** 2 0 
e V SIS ICS5 ir;7F5:U><ta(Cl, DEI, D CI. FAB. ESI) 

[0122] 

2 ) ft;^ A 2f > itv£ (CI : c h e m i c a 1 ionization^) 

o -f ( (M + H) + . (M+NH 4 ) (M-H) ~ft ir) * 4 * 

[0 1 2 3] 

3 ) JftME ®T -1 * > itte (DEI : desorotion electron ion 
i z a t i onS) 

7jv£T, &^#£^W^M»l£1±%M<^$J£it>*^fj&i: ft 3 «b ic . aiS<^> it «i> Av£ iz 
iiltSE I « * *> ft=? 4 < iB * < # WSaiix 

SS* it-;-(>h • 7 o>>f ( fi.& 10 0m m^6^») <r>9tm\zttm $ * . a *>n 

[0124] 

4 ) Jftft ffc^ 4 * > ftvi (DCI '.desorotion chemical ion 

i z a t i o n rik ) 
-f C I otlTDE I <w»ff*tf a -> fc# o D C I T*>*. 

[0125] 

5)«aifM)tt(FAB: f ast atom bombardment^) 
553*4 *>fcS***JttT**. EL CI fc*v>. KW**UtS * *M**^fc*> 

S. **>»£-ttF R I T-F ABIC J: 
[0126] 

6 ) 7 .J -v hnm®=?mm& (FRIT — FAB :FRIT— f as t atom b 

ombardmentvi) 
Continuous - flow F A B 4: of lift . v h v * ic «rW L fc 

[0127] 

7)iLnn^L-UXtS(ESl :electrospray loniz 

*>it*n*7&&*mmi,rz a fabisi^, m^^m^s^^ 

$ ^Wffittffl^^ -f 7f^fM^A§i^7'f K * 7 > '< * ft t0»«STS * £ 7 left 
*. i^ES I «ffiiptt«Jt*«*» 7 jr>>H*>f»^4^< 
•)?S5*>lc*tf*C a p i 1 1 a y/S k i mm e r - 1 1= EPflD-f * C * Ic «fc ■> I n - s o 
u r c e CI DV&2®m'®m*tt^y ?^»M*>t«£tKk fr'pT&fcft* 



. [0128] 

^BjjiScJjut TMALD 1 - TOF MSJfcfcJ. Matrix Assiste 
d Laser Desorption Ionization — Time — of— F 

1 ight (Mass Spectrometer) <r> OS m T £> <2> . MA L D 1 £ It . ffl 
rfi <blc <fc oTlv^: <? ft. Hi 1 1 e n k a m p J: o TPif£^n/:tJaTi»5 (Ka 
ras M. . Hi 1 lenkamp. F . . Anal. Chem. 1988. 60. 2 

2 9 9-23 0 1) . Z<r>ft%-T'lt. WW t h ') * * iS i& * * * J£ T (1 0~ 2 -5X 
10 -4 ) : ICil&LtS. S^ig«*l!!«±TffilllL. «S VtSSlct * . '<'UL- 
-f-JWttlC J: •) v £x*>U^-Jb*v k ') 9 X_blC-5-*- 'oft. (M + H)+. (M+N 
a ) +ft irtf) lft 8-1*1* xft* -( t »Mtf>.'J >AS*88rift 

Tr i s *81Srifc. r T = y > 4 3 ilT v*T ##tmT . MALDI-T 

OF (MS) It. MA L D I * fU ffl LTffiff nf ffl £ 7Clc HS* USE"* * 4 * 

^>m^f?sc^ z . mmms* e . -i **<nmn*iR* t 1 t § . ^*><om/zia. 

m/ z = 2 e V t 2 /L 2 
T*t:k* , ?§4. - * "5 * M A L D I - T 0 F IC « . U ; &/ K r a t o s <n K 
OMPACT MALDI I I / I I I 4 t*ffifflt5C fcft'TSS, * fll £ <?> KS £ 
U . 9J|.J»##*»flF^ Lt'07l v ^fStKt^T'l^ M A L D I - T O F ^PJ 

tU7, *HD3ic*fltSMft^>*f li. FMALD 1 — TOF M S J ffl v> T tf ft 4 

[0129] ; 

#&*|a]i;fll!tt^-<5D i t<50T*£>&.3 fc * S q* -* * . 
[0130] 

*Hjj*in# ic a u x r till J tit. * urn ( mm a «* v/ * a * <^ ss* # ) a* 1 o & ± 

if ft oTT'S fcffc^*?*^ 7 . ^ta^* 1 2 o #±51 4 £^3" !i . & **>i|i&«l5j±*>ffltt 
. r -J rj -> H jJS^lC J: 4flft*j|fi6-lC «fe o -T^S^-t*. Ctf>* 7 fctSMfc UTtt* 

-fcVl****) ">ffc* »*3tl/i#«, 8?>^?H, 7*n-r*-rM*>. f 
[0131] 

. zc7> j: 7 48#B#lr%Htt. ±#rtic#< AffiS ft. «itt« + ft*#fll 

fliSft fcr^K^i^^T 3 ftfc««!4 irC«nB«r«b^i>^tf hX\h is* 

* ft ^> ic ft 4 \.-». 

[0132] 

-9 CO *fK'g «k V> 4 < k "b 1 n <n T >l t» t K S * It It *r V > S * # t? . * -J t H a * 
T * ^ t K * fctt # 'J t h-P^fy Vh>5«bVl: ^^>SH>#* 7 . ii^i^ffitt » -flxi^ 
Cn H 2n 0 n T *^ 5n ^ ib, ^ n ' blc|5S:£$tl " f ^ 73-X(^^^x^^V-^) . N 
-T-tf^inf :>^i:VaJil5. Z Z~Z' . ±<7)5^lcfcv^T. n = 2. 3, 4. 5 
6. 7. 8. 9* *IM 0T*>*fc*>*.\*ft**$>*-*- -r h n - X 



-f®\zMx<&m-r >v a - * <r> r >v t K £ £ & 'r H > Ic *B -f & tf) t- . B0#* t f K - 
[0133] 

*B««B^ici5v^Ttf cist * t b \t. rmm<nmm&} it. &m2nT^%^&9§±. 

I$4|i<*i: bTtt. *S%1r-*-S«§ C - 1 f4fc*lfcft3 JlT # * 

t & -> fcT >u K > fi£ ( 0J£ IJ. D— r/U3-Xit»*(»fb$*i/!:D- r>U3>Ht) . *j^coC 
m^F it? 1 ^ * # > ^ =5: o £ ^ a > m ( D - r >V a - 7. b-<gHt 3 ttrt: D — * o > R) . 
T; ; IS £ fcttr 5 ; m<r>m&& (Mz.lt. r-b* >v ft 2 iifzT z J Dtftii (0J 
2. It. N-T-b^/i. — D — r n 5 > * N - t -fe ^ * — D-#7?h-*5>&£r)> r 
~ ^3SfcJ:V3&iU*^^'UaS*Pi^i: , t'fi'"t'5fif ( fllJ£ li. N - T -h f ^ J O 2 > St ( 
y Til) . N-T-b^iU^7 5>ISE4ir) . * * ^ ft 3 tl fc H ( #J z, It . 2 - ^ * * 

ICPRS3 ft&u„ *B3HH*Tii. m IS 7 ±iei$# f^^S^i-S. <F>&o 

UN - 5 r -h y - ii, tgjS?:ff$^ b fcW ilc fcuT v 7iJ-4kSl,tLTTt?-^il^ 

[0134] 

#*>*ffi5ic t>-£Jk& L $> 7 3 fc % v> 7 „ * tf> * 7 Srffl SfFffl t b T It . MZ.lt. «**S£" 
» 7T>f*7-<U^> -1 *>1±«i:fFffl* *>*fe« Sttffl. 

ffitJ, tK^^^-, E6*1±ffl5flFffl i 6: * Bfl *ffl g ic feu T r^twaJ i: li , 

[0135] 

HSfc <fc 7. t- -f > «b Vic ft a-tf C i: 6»iff * b w». 

[0136] 

*iflai*k:*?v>T r^wmm) tit. sewisjEC*«»-t***^»#*^"5- ^ B ^^ 

fxfCtt, JilT^^ ( 1 ) : 

X-Y+Z-H X-H+Z-Y (1) 

[0137] 

#WjiNfllflc*v*-e riSIn^^^ J ^ it. m (±S5^ C 1 ) <ogYlcflji> : *ffi»*/il4 

«M) *&zmm (±ie^ ( 1 ) ^rtur^x- y»c«^) ^-bgij^JSpff (±ie^ ( 1 ) ^ 

3*l*v^. *<7><fc7 * fillS bTli. filjitt. «lig»*3fe^Wi: LTtt._ 0 1 . 1 

-^7n-xgfg^ o-i. 3 -#7 ^ s - ^©^^a. pi. 4-#^7h-x 



&&mm. 01. 3 - -n=> * v - (3i. 6-^7 n-x^^Bi, «2. 

6 - -> r * a 1 . 4 - #7 * h - x^^8?fg. t7;H#5n - A^^g? 
JR. a 1 . 2 - 7 3 - ^m&mm. a 1 . 3 - 7 a - *e#»3fc. a 1 . 4 - 7 =j - * & 

al. «1. 3 - N - T -fc * *, if=> 9 V * 5 > fe^S?^ 

» al. 6 -N-T-b* >l X s ? ? V *t 5. >fc&mm. (9 1. 4 - N-Ttf ^ F * 

5>^^^^. * 'J -<-7* K N-7tf4 9 V * 5 >m&mm. 0 1. 4-NT-b* 
,1 7 ,v 3 ^ 5 >&&mm. (SI. 2-N7tf'^'^^;>feMI- (5 1. 3-NT 

-b^;U i&g . (J 1 , 6-N7tf'iri^;>S $ . a 1 . 4 - 

NT-bf 4r*3^5>fcig|, pi. 4 ; - *&;&fi£f?S. al. 2-v>;- 
*fK#fi$3£. a 1 . 3 - v> ) - xU&mm. a 1 . 4 - v> ; - a 1 . 6 

- v> ; - XglSI^ a i . 2 - r»l Z3 - X®^^^. a 1 . 3 - 7" >U =J - 
. a 2 . 3 -3' T * a 2 . 8 - v T 'imUWMm. a 1 . 6-^^3^S> 

a 1 . 6 a-X^^^|^. 0 * v a-X^^^^ (7o^*?-M*7>n 

TflJlg-g-fi&esg) . 0 1. 3-^*>n>»e«(»^. tT*o>»^»S 4 flfe^i? 
? u ^ l« * Wl H + - k L T ffl * HKf C * * V K 4, 3 - * W K ffl u 

£ Mife 4 k 1j*m «t* «o tl S 6* * ft <b ic PR& 5 ti 4' u . 

[0138] 

S JxJ&£ V* 7 . 
[0139] 

«): 7 ft±##f * Bfliffl* K is u X m \z £ fcsW* k u 7 C k 6 . #Wi«l 

4*ucpr£<* ti-r , ±.&\z&m-%*r*-Uz>9r=? T'thtiteQift-ft^nfemz as, * ^ 

£ 7 ft ± # ?> 7 lci4 , 'J 7" K , * ') =»" 7" K . ^ 7 h . # '/ 2 * 

K, ^-•Jrr^^U^-^H, * 9 V t * H . **fi* ( 0) £ li . cDNA, r^DNA 
£ 7 ft D N A , m R N A <r> J: 7 ft R N A * £ t? ) . # 'J * -v # ^ H . * -J 'J K 

. flgm, (A* w\ =e > . ^ ^> h - *i«fta<»ic. ^BUft^ft k> . z n 

^cr>m^-^Tft ka*fi£3 ft'fii^cRIS tiftu. ^B^ii#T'tt. «F 

[0140] 

ti izn \z % <n &ifc\z mmit ft < s tfl«to . 4tw . ifBia , ^-f/u^^ra^ftv^. * *) w * t < 

a?mic flittfe^fA^i ^ tix v^ftv^#M**t ^ litis. mjLiift&frt>&mt><&9A 
^sm^ummu. ««DttittMi. «f*l-<h#lj». buali»> »KicftJi-t*«tt«<»± 

[0141] 

*BHiifB§tc^v^T($ffl s tis ffl^ r ^ > f m j . r#'^^*N. r*'^^ 7 *^ 

h' J i v r^^'f h' J a.. *BH*ffl#lc*jv^T|Bj 1: intt-fSW 5 ti. €^.<7)^^ <r>-r 5 ; 
ge<7> * V -7 - ^ v> 7 . Z <r> X ') -7 - a . a M T Z> o T t> dg L T T «b «k < . Jl W T o 

7 5 /ifioTUi'. CWHjEaSt, # 'J -< 7-^ K k T-h> 7" 
/U 3 Jl fc «t> * S-gT L tt * . Z co ffl |g 14 * tz. Xm * tz It AX flS IC 3 tlfe T i ; ^ # 

'Ht. ftkis.it* T**>nt. <)>mitzrz\tttM.<r>i&<omifijt<\t&m (.mx.\t. mm 

Mftt ft it) = z<osi%tc u * rz. Mx.it. t s ££i4 2 iu±<t>t^-o r 



*£tntf k (ffl^tf. n^m<r>y 5 ; seft tft^-t? ) „ -< 7- * k tifto^ (fl* 

[0142] 

# Bfl ^ ^ u: T & ffl 2 ft £ ffl IB T * 'J * ? U * * K J - r^'J^^^KJ *j «k 
V |"t£$e J li * * bjj ijffl & \z to v» T IbJ c MftT' m m £ fi . HMog: 2 <r> % 9 u ir * K <r> # 'J 
v - ft w 7 . z <t> ffl IS l± S £ . r 8iP ■* * 'J ^ * * ^ * * M * £ r SS W # * v * * u 
* * K J ft #t?„ |~l^# * 'i^? ?Utf KJ * fctt n$^"fr # V * ?Utf K J t tit 

, * ? u * * k <*> a* ig * fctt* * u it * s* RS <o 36 S k it ft * a- 'J =* 

? H tf h' I tll't! 'J ? H t f H ft V* O . St^l ^ IC <$ffl £ *l £ .> f ^A^^t'l 
? U * h* i: L T fl # fa \z It , #J . 2 ' - 0 - ;» * ^ - * 7 U * * K , * 'J =f 3? 
? U * f- K +' 'J >»i;i^f <i-g^ili t *^*0f ti- hflS^-lc^tS&SiifcSIMH** Y 
=f 2 * U * * K » t '/ ? 1. tf H 'J >iy i^f'HiS&^N 3 ' - P 5 ' * * * 

t ^ 1- tf K^^^ 7 y i ib«C- 5 ^ 7 y 4Tlt^5 

U?ntfh'« * 'J ^ 5? ? U :* f- H + 7 > ^ ** C — 5 * T '/ — * 7 i' A- T K t& 
$ ft/is^-fr* 'J H t f H « * V ?l,tf h't^y h J/>*»C - 5 = 4 

v h y>Tltl^tl f* *';rr;*?U**H, * * 9 \, * * Y *<T> > V ; s ^ fr^ 

x;^-^^>0fti>'h^> (Dhenoxazine— modi i i ed cytos i 
ne) T gi$ 3 nfzffi&ft * V =f 5? * U * * H , DNA4>^'^f-^^2 * - 0 - ^ a f 
;u >j # - x t- li $ *i fci^iitt * ') * * 9 y a- * h J; v * *> * * 9 u * * H 4» <5o # - 

otSIRS tifc ( * fett . t^T^)) 3F>«o3ffi @ <?> Sis' * V/ * fell 

-( ^ v tlfcBe^JftfP^-t <5 C h \z * 0 3g^:S (Batzer^ 

.Nucleic Acid Res. 19:5081 ( 1991) :0htsuka^> 
J.Biol. Chem. 260:2 6 05-260 8(1985) iRossoli 
ni^Mol. Cell. Probes 8 : 9 1 - 9 8 ( 1 9 9 4 ) ) . 
efii. as . :^*'J?HtfF ffp.lBft k * . c cd «k 7 ft # ') * 9 u * ^ h* ff^-ieco ^ 

[0143] 

ftir) 6»ib55HWlc^«l*/!:ttfil*l3nfc ! b<?)ftv^7, r*«3tifcj . 

#*^HftS#-t^». 
[0144] 

*B^,^*icfcv^T . mm., mmzrzit? > 9n* tr<o4L®^m®?) 

<n xnm\ t\t. zeymw^jzmzmft'thWTn'Jm < t ^-gpft^^^^- tftv^ 



[0145] 

8 til J tlJ. *«o^H^^^HUtc^*4lc#* iiTv^StfiJ; •) *, S5v*««£ ±# 3 * £ 
o T . ifiS. *ifc«toH (Witt, I«ifcttlli!^i»Itf)J:i it^fKlHf) 

s *iTv>srv>«sBt r as fit J <?>«*.ic ns. ' 

[0146] 

K^T i> $ J •> 1%m$ flT^T ^ & - T >\, * 'IT $ J > tF5 

y Fl, Ty K$ v > * -fe 5 ij >l >< 5> F 3G * V f> A -f > 4 *b V \z -f tl «o <w m& fa 
) & irfflSfFffllClSa-t-Slfi^' 7 > - h C fc tC J: 9 , ^m^lt. f«J:7** 

. *T $ U v» listed JIB T « » f«)J:74*ttli, H#B***iS«c& ^^«t# + "e^«R-t«is^ 
<7)^5 T-b?-'i-2i:#i^<?)7 4f ! e K i: <o ¥ ®r lc 3s u T , TAft KiiiJxPCLT 
ft <S£fcfl5Jfc 3 «fc 7 %3sf¥i>*mir «b ft * ftk:HI£3 tiftOc 

fr?*9j|4. fwA^ft^ttUTS, fllitt, dH5. 6 <soBlfBStifSiri&*Sa^E ( 
Witt. 2 o 'C a * l f\ JE ) CTffl04:i4t W <o tl § . 
[0147] 

1T « <t ^ k: o T tt , 09 £ U\ Organic Chemi s try. R. T. Mor 
rison. R.N. Boyd 5 th ed. ( 1 9 8 7 30 4 £ \z&m 3 tl T *) . 

z tt -b a * Bfl ic u x ra ii -t -2. % t Lxmm £ , 

[0148] 

*ifl«J*c*5v?-ttt. 1? lc ^ & a* ft K *) . rERJtt. * * *t^ft^^ a fc li Sl^* 

LT2 fflj<?)ia«*lciS»-t * z k t RTflST**. 
[0149] 

^ 'l- . it 3 tl ■> * a T ^ ^ ^ <• T ;l, ^ — ^ v HI$tlf:T^ / r-4, >- ^ a T ^ *r — 

v S 3 tl v * a 7» /I, y — A, „ T ;U ^ — ^ . ST & 3 tl f2 T >V * — . T ^ 3 ^ f> s ft 

isis tifcr * =i ^ v . SJI53 n"fcfi**ia*. ^^aiss, ittgnt-^f as 

S „ /xa^>. fc Ko4fy, BfSIStl^tKa^^. ^^-^Us 3 tl fc * — >U . >- 

t ; , - h o . T;h S tl fc t 5 ^ . ?5 ^ # ^e- S" . H)55 3 tl f~ 7> >i # ^ x » t v * 
x ■ }55 3 tl t v * . ^ * ^ # Jf- >- , W. \9L 3 tl fz * * U >\s # x » r 2 K . H 155 3 tl fc 



TH*s SJSI 3 ft £: * * # ~ * « I)l^ti;;ft*i*-'k g& 3 ft ft * A- * - * * 
[0150] 

< . C l-C6Ti + 'k C 1 ~ C 5 T iU * >\, . Gl~C47^'k C1~C 

3T<^'k C 1 ~C 2T»^^4'ir h*m t-f <o ft S o 
[0151] 

#BHttl»lcfcv>T r^olS (*) J tit. &**J* V^t- Plftt $tsfZW;ffim-& 
Itilio:. ^toJB^H, CK S *> J: V N b> h 4 * ffif =k •) 3H1K 3 ft , IBJ- 

10 15 2 1 , ^ 

*os*!irKfc^T rT*3-* j tit. mffim&it*m<r> 1 itat2H i-. 

* . R a . t *iU*T*>*. *F S L < IJ . R « . C1~C6T 

*W»lSlcfcoT r^'^^ J tit. > x?>, ^DM-X^^^MI^It* 

.* (T*#>) i)'f)**IS : F^-'3*^*i^41 , 5 l i«i«vn^ -f&KC n H 2 n + 
.^--Cflgn* n \*JE<r> ) . r**n,tt, iiLM*fcli^««ITft») 

***<DH*K»3*ifcT»u***v>9. cft^Httflm. Cl-C2T*^*, CI 
^C3T*if*. CNC4Ti^i, CI 
.C7T*H, CNC8T*U. C1-C10T*^. C 

l.CH7^^fcttCl-Cl274^k Cl-C2S»S*lfc7*^*, CI 
-vC3I«SnfcTAH. Cl-C4M«iifc7*H, C l-C 5 KM «*ifcT* 

ci-vC6M3nftT4**, ci-c7i»afc7*H, ci~c8E« 

Sii^Tiu-MU. C l ~C 9Sll^t7i^k Cl-vC10M«nfcT*H, c 
l-C l lB«^fc7**A*fcttCl-Cl2B*$nfcT*HTJi9ff*. 
T C l ~C l 0 T fctt. l - l 0 <ft» * fc B 

t*****i*L. >**(CH3-).xf*(C 2 H5-)«n-^"(CH3 
CH 2 CH 2 -) . <V^^((CH3)2CH-).n-^(CH 3 CH2C 
H 2 CH 2 -) . n-«>fMCH 3 CH 2 CH 2 CH 2 CH2- Kn-^.M 
CH,CH ? CH 2 CH 2 CH 2 CH 2 -) . n _ ^ * * * (CH 3 CH 2 CH 2 CH 2 
H H CH -) 2 n4^i(CH 3 CH 2 CH 2 CH 2 CH 2 CH 2 CH 2 
CH -) n-5^(CH 3 CH 2 CH 2 CH 2 CH 2 CH 2 H 2 H 2 H 2 - 
). -fxMCH3CH 2 CH 2 CH 2 CH 2 CH 2 CH 2 OH 2 CH 2 GH 2 -) 
:-C(CH3)2CH2CH 2 CH(CH 3 ) 2 -CH 2 CH(CH3 2 ^ 

[ 0 l 5 4 I 

*fl«H*u:fcv>T. rft*T*** J It. CNC67^^-^> » * t < tt, C 
l tLftltC 2 T >l * >l T 3h £ , 
[ 0 I 5 5 ] 



# Bfl Jiffl § |c U T T is * ° ~T * * ^ J ^ 11 - SaSHUs**"* * t * * * %o 7 . riH« 
5 ii > 9 a T /J, * ,u J fc a , \>X T ic * iE« S IC £ o T > * a r >l * * <r> H 

£ fi tz > 9 a r >u * ;u £ v> -5 . IftflkLTIl, C3~C4Hdt^)L, C3-C5 

f PTJiif*, C3~C6-> ^oTi^<k C3^C7-/fPT***. C 3~C 8y 
? a T >l * >V . C3~C9y?oTi^i, C3~C 1 Oy f oTi^'k C 3 ~ C 1 1 
v * c T * * * . C3-C 1 2y^D7^'k C3~C4iK^tlf:y ?PT'^'k 
C 3~C 5III5tifcy ?DT^="f C 3~C eit^iity ^oT'^'k C 3 ~ C 
7Btt?*ifcy ^ o7*Jf*. C 3-vC 8Ii5Jtfey ?pt4^'K C3~C 9It^ 
nfc->?oT*^*. C3~C 1 Oll^Jlty^r^Jf-k C3^C 1 UttSiifc 
i, >; a T >l * >l $L fz & C 3 ^ C 1 2 frfz i< 9 v T >l * >l X' £> >) & Z . ^9 

oT)^'ii:l/Ttt> v ^ o y a bf ^ . f> ? o ~- * > >\> & ir fc^J 'j< § ti -5 . 
[0 1 5 6] 

U > . 7" 7 > ^ U > > * ? ? > * L > . J U > , -r 77 > > ^ U > . t7 > 7* il > 

* U > . K ^77 > f U > #fc*#»-f <h ft £ o 

[0157] _^ 

KcC n H 2n -l-^^ 4 ( z n li 2 &±*>IEtf>ffi»T*>S) . rii^ 

-i^vn. k LTU. C2-C3T^-'k C 2-C4T^-'k C2-C 

57 ^z,k C2^C6T*1r = .4, C2~C77^--k C2^C8T^ = *, 
C2-C9T*t = *. C2~C 1 OT^y-'k C2-C 1 1 74 V-^ StliC 2~ 
C i27^-'k C2-C3S«3tit7*y-'k C2-C4g|^nfc7.^-* 
C2-vC5I«$nfcT*y-*. C 2 ~ C 6 <* ft tz T >l *r - >l . C2~C7Itl 
^f-7it-'k C2-C8I«3tifc7*t-*, C2-C9I«3.nfcT«Hr-* 

C2^c i os»«nfc7*ti(t. C2~ci n»jftt7*iriafcttC2^ 

C 1 2 H« 3ft fcT*^r = 3CTf. «i tf C 2 -C 1 0 T*** i: tt . )K 

JfcJH?* 2~ 1 0 <@^t?ift#& *fctt#tt#0>T * t . cch 2 -ch 

-) . T'J* (CH 2 = CHCH 2 -) . CH 3 CH = CH-4tifflTx^i. 

i£ii»cLv>T r-> ?bt*^ij tit. i^ii^ftsT^^^vo. r 

H^^n^-y ^74^^U7. m<*mt LXlt. C3-C4y^T^-* 

C3-C5HDT^z/i. C3~C6y^7i^,k C3-C7^d7^ 

^ * C3-C8y^7iT--k C3-vC9'>>DT*y = *, C3~C10v^a 

C3-vCllHoT*y-*. C3-C12y^7i^/k C3 ^£ 

4 "a ft* v * d t 4 . C3-C51«3ftfcy?DTU-^ C3-C6S 

|^nr-y?P7it^»k C3-C7IH^fcy ^T;iy-'k C 3 ~ C 8 Btt 3 

iitWDTiy-^ C3-C9li?ftfc^P7U-^ C3-C10««$ft 

/•-.^□T^-'k C 3 ~ C 1 lM3ntHn7*y-*tfcttC3^C12I« 

$ ft ~> 7 n T ;u y - ^ 9 W Z . flitf« W*Lv^ ^7*^ = * k Lttt, 1 - 

v^P-O^r-'U. 2 - x 9 a -v^^-^ ^ ir6*fj7jta ft£< 

[0159] ^ 
*B^JNU§*. ("t^T"— U>J t \t . r7^y-'U»^W*^5 2i^iTJ»oT < 

^J^.li, fcf — U > , 7"a-<^U>, 7*- : f-U>#fc t ^l7 l bft&« 

[0160] 



^-t -5>flglW)^)i5ft:7K^^^*^^^^-^^^^T^-f h 1 fflfi<7>S*v>v^ -&lc C n H 
2 n _ 3 -T-3t^ ft£ C:f, nli2J-U^IE«itt*>5) , rHJ82ftfcT**- 

* J tit. VX T lc $.5£"f 5ll^S^=t-3t7 4^^;L(7)Hi!) , i!($^/i'' 7 * J f--'i<^vn 
, I#it UTIi, C'2~C3T^Jf-/k C2~C4Ti^-4, C2~C5T/^- 

* » C 2 - C 6 T 4 - 'k C2-v C 7T**i4 s C2^C8 7*Jr-'k C 2 ~ C 9 
T >u ^ — ^ . C 2~C 1 OT*Jf-is C 2~C 1 1 74^-'k C2^C12T^%- 
;u . C 2-vC 3Iffi^ titr^^f-^, C 2^C4I»§iifcr*^=.'k C 2~C 51 
& 2 ft £ T >U * - * , C2-C6il)!S$il/:T4Jf-*, C 2 - C 7 tt» $ ft t * * - 
>V v C 2 ~ C 8 $ ft fz T >l * - >l . C 2~C 9a»3*lfcT*^-»i'. C 2 ~ C 1 0 
I«'Sntr** = *, C 2 — C 1 1 S ft fz t >v * - >i £ fz It C 2 ~ C 1 2 115 5 ft 

r Jf- - ^ •) » 4 . flu jt « . c 2 ~ c l o t i % — i t ii % #J x. li&sfcis 

^ $ 2 ~ 1 0 ffiO # t? O. £8 * fc It ^ tt^> T >v * - a, ~& & t* L . x * =. /u ( C H = C — ) . 
1 - -7 a tf =. >v ( C H 3 C = C - ) ft ir 3b* 15»J ^ $ ft -5 . Zfz. tffl £ «\ C 2 ~ C 1 0 ■« 
$ tlfzT ji * - >\, t It . C2^C1 07*^ = *TftoT. * tf> *> 1 * tt £ S<0 

[0161] 

^cpj^UcK \~T >V * -V > \ tit. r7i^-4ji)^^^n5 2«W#Ti>-,T, 
AH i . n bf =■ U > » -7 , ^-U>#Jb 1 ^H''bft^o 
[0162] 

ftT^-f-5 1fiDj^>S"S^^, — H5tcC n H2n+l 0_T *^ $tl ' 2> ( 3 3 x ' * n tt 1 JU± 

df- x *«S« $ ftfcT >U 3 ^x ^£ I* 7 . S-f^-f^J t LXit. C l~C2T*3^y, CI 
'vC37*3 J fi'. CNC47mJfy, C l^C 57^3%y> C 1 ~ C 6 T »u ^ ^ 

X . C 1 -~ C 7 7 '1/ 3 ^ X , Cl~C87*3if}' < C 1-0974^/, C 1-C 1 
OT'l^k C NC 1 I7i3^y ( C 1 ~ C 1 2 7 'l< 3 y', C 1 ~ C 2 2 ft 
T 'U =i * x . C NCaitl^f^'^ify/C NC4ItI^nf;7^nx, C 
1 ~ C 5 <? ft T * n * x . Cl~C6I]^nt7/^^ y> C l~C7g|l!$tl 
tTfn^y, C 1 ~ C 8 BI& 2 ft £ T * =J * x . C 1 - C 9Il^n/:7;i3^y , C 

1 ~ C 1 OII^tlf:7^^y, C 1 ~ C 1 1 n& 2 ft fz T >l zi * =y £ fz It C 1 ~ C 1 
2III3nt7*3^y?*'lS4. ::T, 0IJ X I* » Cl'vCl 07*3fyktt, & 
^il^^ 1 ~ 1 om&ts&iRZ tzltftteV\<n-r iv 3Jfy*f#L, > h * x (CH 3 0- 
) , ih^fy (C 2 H 5 0-) , n-7'nt^x (CH 3 CH 2 CH 2 0-) 

2 ft £ . 

[0163] 

c^> r •> >dt* + )i. j > r i» $ ft tz > • * a r ^- * j . r^a7^y-ij > r 

*H«l6lc«J:oT^3feIB3S<?>Hi>*a«3ft/i^3fefflS%v^. H^^J^LTli, 
4&mmM. C3~C5)^lfS- C3~C6^^HS. C3-C7)^I11> C .3 ~ C 

zfemmm. C3-C9 ^mi^s. cs-c 1 o^m, c3-c 1 1^111, cs 

<vC12^ISl- C3-C4IJI$ftfclMl51I> C3-C5B«3iifc^«l^ C 
3-C6g«^tfefIS, C3-C7IIS$tlt^|iii, C 8ttJ*3ftfc& 

IfS BR*. C3-C9Itt3nt^3K««. C3-C10«»3ftfcfe*«a. C3-C1 
1 HttSft'fc^SSSSBSifcttC 3-C 1 2 1)1 3 ft fc&3?HS«T' *> 9 ^ -5 . ^^I^Stt* 



[0164] 

rpfS^in. BfttfiJkLTtt. C 3~C 4J^I{1*. C3~C5)^lfS, C3~C 
6 C3-C8SIi31> C3-C9l^lfSI- C3-C 

i o mmmm. c 3 ~c i i c 3 ~c i 2 ^asais. C3^c4i«sntja 

mmm. c 3 ~c 5 mmz nrz&m&M. c 3 ~c 6 km? c3-czi 

C3~C8 1j^tltSH«S> C3-vC 9B»3ftfcS*ffl.i. C 
3 ~C 1 0 I}5i^tifcliiaSI, C 3 ~C 1 1 H«3ftfc&&«3£*fcl4C 3~C 1 21 

m&itzrz. c 4~c 7 fcac 4-C7 m.m$tirz}kMmm<7>)hkMm?*: 1 

[0165] 
[0166] 

, t^Vitt ( = 0) J/ilJf t^rVSI^ C = S) T-3h*)mZ° 
[0167] 

*w«B#»=fcoT r^n r> j k \t. mmr< 7 ?>m\zm-tz -? *j % cf ) . sas < c 1 

) x §| (Br) . 3 ( I ) & ir<50 7t^<30 1 iffiso&^u 7 . 
[01681 

# Emu * ic *> o t r t h n j t a, -oHx-i^tisitvn. ri»3nfcKH 

[0169] 

(M^T-hDTi.^ -SHTl^iiS. ra«$*ifc^-5l--^Jki4. >'^7h 
<7>Hfe'TlflT'5Hf£2 ft«I»STl« 5*lTv>*S*v>7. 
[0170] 

^BfliNBSlcisv^T S ) \ k li . - CN *i£g£v^ 7 , |~-^ D J^^-N 

Oofaass^vn. 5 ; j k -nh 2 n*»*v^ . n«^ftfc 
-r 5 ) j k i4. r 5 ; <7)H6»wtts*3 n*E«2£-?H«3 nfc«b^*o 7 . 

[0171] 

[0172] _ 

L/-S£v^. -C ( = S) OH. -C ( = 0) SHifcfl-CSSHfaS*i#4. T 
■ !*£ Kltt**** J kl4. ^^-X7>u#^>-<?>H6*WTIf ffi»S*l*H«36T?iE« 

$ ti ^ <r> v> 7 » 
[0173] 

*0flM4> . X t is >v \ k 14 . *7 * # = 'UC mlie |"t * % >u J frffi-S LfzT >i * >i * >i 



X =. >i „ t Jl * n ffift frM 5c5 r *s * ° T * > v J frffia l, tzis ? xn -T >\, * >l i] >l X — ^ . 
Jj ,1 ^^/HCHuSfi TT >) - * J lij'lup LfcT 'J - ^ #i # — Witt* T-fe 

^ ,t, ; n _ -/ o ,< j ^ ^ s j-^D^H*. n-'/fn-H, t — "f * * -< * * v * a 
yp;UU. •> ? u 7* £ 'f ^ . Hn-^JM*. i/fa^^f-^^-f*. ~o '/ 4 

* . a ~ + 7 h ^ j? - + 7 h ^ *%I«t4. TK!^ 5 ftfcTx >U J fc 13 . T * tf> 

[0174] 

^Wffl^lc *sv>T T T 3 H J t tit . T > -T^xK^?:^* ( T -> >u £) t'IffiL/:! 
»> . *f * L < .tt » -C0NH 2 T-^$n^. r K« 5 *l T 5 K J k tt .. T 5 K fc*K 

[0175] 

^B^^gic T ^ >u rtC - * J £ 12 , Tift Hte<kt;yh> co^'ttST-JS £ - ( C 
[0176] 

*BJj*flm ic *> T r * * * * * - * J * I* » ^ ^ xK <=■ l-t 4 » jfe/Sf * 5*£f K 

E« L di ? 3b 9 * - ( C = S ) - * $ t? . * # >i- - *■ \z \t s ^t^^fe* 

vftfiftH/j^sns. raw 5 nfc^ ^ $ = iu j t it . rmizts^xmn^ 
n h mm m ? 11$ s ti t * * n >\> * - * * mnfe-t * . 

[0177] 

7s. *-i$Ilfttll. 
tlT V> •& X >U 7 <\ — >l £ M. ~t h . 

Lv^t 'J - * J a . ^#jK)fefb*^^>3aic!fSo-r 1 mm 

^ a _^-7^,^ r >A=*. 7xf>^Jif/)«flf^ 

icts#$*is. ^J^tir. 7^^^. ^^-7x^i, ^jy^f^if^ns. rsi*s*i 

[0181] . 

*B^^Ri?rti . rrn>J fell. ^J^.tf> 7 x ^ L > . +7 ^ L >#<j^lf totlS. 5 
^(ca¥L<H. 1. 2-7x^U>. 1. 3-7x^U>, 1. 4-7x^l>f^?lf 
bill), 

IIHftH^TTS -6 1 flG*>26* vv7 . ritt3ftttKB*i/*T5;J ktt, TKC 



[0184] 

fUj^T* ~% t '^^TliLfct k n ^ •> /i 7 5 JtlnttS. 

[0185] 

*B/}flH5ic r t Y 7 K J 2: tt, - C 0 N HN H 2 T»3 tt*S*o "5 . |"Ht8 
F 7x Y J tli. Klfi »C v> T 5glK ? fl -5 © 2 tl T v% * t K 9 i> K* 

[0186] 

# Bfl ;HB * lc ir ^ T r^t-b$^'^<y K J li . H2NCSNHNH 2 T-i^4l^ 
[0187] 

. & X X T % ^ Ofc "f -5 « 

[0 18 8] , c « 

*W]jNB*K:fcV*T T4 «*T>*-'7 AM J fc IS. -N + (R 4 ) (R 5 ) (R b )T-^ 
SftsJfc R 4 . R 5 ^R 6 it&fSkT >i * >i&*MM-t Z. 
TA,*>\, \ t It ±B&T* Lfctfelfii. I1« r4«T>t-OifiJtt, -N + 
(R 4 ) (R 5 ) (R 6 ) k^ny>itft'it>kt , Wt i SfLTfl'fe)(?iSt4. 
[0189] 

^Bfl^stcfcv^T r*i&^j tit. -oH-efts *i*3£*v-> 7 . r*^^J 1^ 

[0190] 

*?£BJUc£>uT. r t f t K J Mi, ^14ST-*>^> - C H O £tf L 
[0191] 

t,*>*vo. rgi^tit^'^-^ij tit. r m\z a ^xmn 2*1 2 ft 

[0192] 

*BHiWSlc*jv*T, CK-C2, » . C ntt. feoT. C 1 liteM® 1 

flg <r> &m m ^ ^ -r t-- ^ mm 2 fx z> . 

[0193] 

mto&hitZ Z tcox-B fcv> — tt<73 ft * tt * *>ffl% o 7 . £ # fi tt <?> - ff 2 
[0194] 

*BfliNfl§£ JsuTtt. iff icW&^Sr^R! ►) . !E«li. *>sir«Ht:£-«fo + 

neiti «i«oiK«asicittm-r s = 1 1 °im-z-3> »> . * Lf*«tff* 2 oi^s u 

[0195] 

H 3S £ L T li . T JU * >U , y ?DTi^'k - >U , is 9 P T >l *r — 'I . T 'I * 

rA^i'. ikmmm. ^rnisi, »or>s hkd^-^, . 

- K a , T 2 J v ^ ^ ?K ^ >- . ^ * '< -f ^ - Tyi. T >- 5 y . ^ ^- ^ >u > 
r 3 F . ®tS5 3 tl'fc fj 'i # - . ? tlfc f- ^- ^7 a- * . WL\% Ziifz^'i * - * * 
f-lig|55<? tlfcXA 7 -f ftt^i^^ti* *«^*i"b ICRS 3*1*^. _ !EU6*/>*iBtt3iifc 



M d" l± . T >l> * /U . y ^ P T 4, T'lit-H/, V * O T >U V ^ >U s T >l * — >l . T >l- 

~3 is ^ T >l *r — /L * * V * T ^ — ;fr 3? is „ T'ta^yTfl-Jf*, noY J T*^* 

„ , \o V > x ^. |- a . is T J * T is >V ^ T is. A Hr ^ is ^ t: K n ^ •> , > i 7!; 7' K # * jK 

^- x . * * # ^ /K ^f- . T^n^y */l*-4, T 'J — >l ic * is ij 'l /* — >v . il >\> ' < ^ -i 

[0196] 

ifmm^\z is\^X [Um.lx.fc J i: . B o c ( t - 7 h * •> il 'i * - >i <r> J; 7 ft U 

us*, mmfrpumz nz-gmmiztfw-t zixm*^ 7 . sisi: =t 9 mmm^um-t z> 

[0197] 

^H^^fflSic v*T rflftff J til. Boc<^ck7 &f*HS£fll8f 2 -y-^/xfC^v^ 7 

., %i.i%mixmt ltu, k v 7 ;u*o@m ctf a) iz * sjxi£*r * up d/c 

[0198] 

Hfl no Hie i> T T J t L T li , M i \t s 7 jv * U - > h v il >\- # - *> ( F 

moc) =£ . r -b ^ ^ S , > is A- » 'O'/'I'H. t — 7 V * is il >l # - S s t — 
7"f 4y >f 'J A * » > .V > * is »J * X * A- * , N-7 J<HSi"l-#, h ') 

} T >\, is *) A =f- >\> * * is il >\> # — >l> £• . 2 — — ha — 4 . 5 — x* > h * x i"* A £ , 
2 -:=. H o - 4 , 5 -j/ > h ^ x ~< > >l it * is J] 'V ?K — >l is * ^^n'>-H^f **f^^ 

^ ^ ,i ^ - a, S . t - 7 r h ^ x ^ ^ # - a £ * \t * ft h <r>m^ fa ft ^ f^ffl "t 6 c i:* 1 

>- 'J jh f i t ^ y ^? - 'l- £ - 2 -- h a - 4 . 5 - is > h ^ is is H * ^ is ij >l # 
- 4- S £ tt * tl «b ^ # 6 T *f * L- 
[0199] 

««ftir) ^ - ^M^-ffT«ffl 5 ti*^J?i (iW^tf. ttttS. Mm. v5fc#. ffi^l. it 
18. mm, i£)Sftir) cioTHttLfctlc. SK»»T«ffldii*««Hl^t2c (Witt 

, -si. *faj. ^nn7^-n) tffl»^b*t«iaLtfli 

[ 0 2 0 0 ] 

( 4; $|fl# a T ffl v» <b il S - g5^i*f ) 

*WJ«B»lciJOTffifll$ti6«»rtt. * 7 T-liftv^ fcM^^lcJgTr: Lftv^H? •) . ^1^^ 

J: VB8aSi-*^ffk:te»t*rai*D«fRf$»f*flEffl"t*» * * 7 ft J5«t tt > Witt. ttT 
lc jij ^ L ^ «k V * W B * »c v> T fdiOT if pff is ^ X «3I ffl L 5: ic v» T 4> + ^ ic Ift 

[ 0 2 0 1 ] 

mft¥f\zH^Xffl%aT'3h f ) «ffl ^tlS^^T-*'), Witt, Man i a t i s. T. e t 
a 1 . (1989). Molecular Cloning: A Laborato 

ry Manual. Cold Spring Harbor fe^^3rd Ed. 

(2001) : A u s u b e 1 . F. M. . et a ] . eds. Current Pr 

ot. ocols in Molecular Biology. John Wiley 
& Sons Inc.. NY. 10158 (2000): Inn is. M. A. (1 

990). PCR Prot. ocols:A Guide to Methods an 



d Applications. Academic Press ', Inni s. M. A- 
et a 1 . ( 1 9 9 5 ). P C R Strategies. Academic Pre 
ssiSninsky.J.J.et al. (1 999) . PCR Applicat 
ions: Protocols for Functional Genomics. 
Academic PresslGait.M- J. (1985). Oligonucl 
eotide Synthesis:A Practical Approach, 1 R 
L PresslGait.M. J. (1990). Oligonucleotide 
Synthes i s :A Practical Approach. 1RL Press 
;Eckstein.F. (1991). Oligonucleotides and 
•Analogues :A Practical Approac .IRL Press 
; A d a m s . R • L . e t a 1 . ( 1 9 9 2 ) . The Biochemistry 
of the Nucleic Acids. Chapman & Hall : S ha 
barova.Z.et al. (199-1). Advanced Organic C 
hemistry of Nucleic Acids. Wei nheimlBlack 
burn. G. M. et a 1 . (1996). Nucleic Acids in C 
hemistry and Biology. Oxford University P 
ressJHermanson.G.T. (1996). Biocon jugate T 
echni a u'es. Academic Press ;Method in Enzym 
ologv 230. 242s 247s Academic Press, 1 9 9 4 :80ft 

rmru=f-#x&%L%LMffi%Mft} i 9 9 7 ; m*. bm^. mn<^v^ 

tx& mm&*t u>fi7 -f ? , 1 9 9 7 ; waa^aai -t±nmm B*ft^# 
m. 2 0 0 1 * ificse«£2 tiTfc *) . zn^u*Bs*iB«K;fcuTraii 

[ 0 2 0 2 ] 

( 4t z l o mmr*m<r> m.w ) ^ oo 

«HrtT3ii:ac^*tf ^x-# ijBfl ^ ^t?*>*. 

[ 0 2 0 3 ] 

ftiR»iip±Tco<i:#jsjc*isiBaE^-3jEaiicw*f'-r* - t ft'^rfifefc 



BftJK^ J: tffR'Mi" tt. **if*iT h ^ * a DMfe^A g N O 3 £ il tl 3J £ T T 
h 'J 17 * fzlt 9 ^> h '> ^ ^ **?tf % *l-5 C lePRS 2 *i Zii^^fl 

L g e 8i » ft JR *JJ2J£-* £ - fc *»• 
[ 0 2 0 5 ] 

(ff * Lv^HSEJ^flglcfev^T. *#&B>i<oHM##rtt* MALDI-TOF MSffilcio 

> » . t r a n s - 3 - A > K - ^ - T ? 'J 4, & » 1. 5-->'T5;- + 77U>. 3 - 
7S Knify$J&f». 9--Sa-T>.h7-h>. 2 - " 'J > » * 3-t 

( 4 _ t k a * j/ 7 x - T •/) £J&#»K * 5 ; - 4, » fe* V3 -T ; ; D > 

t (-' D ^ y ^ > '/ 'f V ? 7 y V K T* <£> •£ o 

1 0 2 0 6 ] 
[ 0 2 0 7 ] 

( I ) : 

(R-S) n -M 1 ( I ) . . . i j_t l. 

^ (r-s) *^fb^»-^it%^t. uu^Raf**) ■ 
Tssn*±«-*M***#» **************** ■< *><fr*- fc 

(II): 
R — S H (II) 

(3* + , Rto*»Sttl(lBi:ii8«T**) T«Sn*ltmL< tt**>«* is*V/ 

* fc tt 
-jM (III) : 

R-S-S-R (III) 
(^4.. R*»J: VSl4iHi3Ek|i3I»T**) TiSftiM* t < tt**>iS. 

[ 0 2 0 8 ] 

£ <o lc MU <r> m M \z is T . * ?£ an li » 

(IV) : 

M 1 -S-X-CH (R) -S-M 1 (IV) 

(V) : 

HS-X-CH (R)-SH CV) 
( 5^ 4> > R - S**VXttlDIG «:!«*«■***> TMftUmUB^i. ** 
$ ti 

(VI) : 

[ 0 2 0 9 ] 



[ it 3 5 ] 



(VI) 
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10 2 10] 

(5*4». R 

[021 1 ] 

& $ «b lc gij ft ifitf ic to v> T . * £g bh ti . 

la h'^ie : 

-S-Y- (OCH 2 CH 2 ) 
-S-Y- ( 0 C H 2 C H 2 ) 
-S-Y- ( O C H 2 C H 2 ) 
-S-Y- (OCH 2 CH 2 ) 

- S - W ' 

- s-w 

- S-W 

- s-w 



icfcv^T. WTcoit^fif* ex en fc-ts) 



-NH-C 
-NH-C 
-NH-C 
-NH-C 



O) 
O) 
0) 
S) 



- C H 

- C H 

- C H 

- C H 



2 - O - N H 
2 - O - N H 
( N H 2 ) 



3> 



( N H 2 ) 



( C H 

— W 4 — S H 

- W 4 - S H 



-S- ( 
-S- ( 

- S-W 

- S-W 

- S-W 

- S-W 
-S-Z 

- S- Z 

- s- z 

- s- z 

- s- z 

- s- z 
-s-z 

- s- z 
-s-z 
-s-z 
-s-z 
-s-z 
-s-z 
-s-z 
-s-z 

[021 
[ft 3 

N 



- O - N H 2 * 

— O — N H ( C H 3 ) , 
-0-W 2 -0-NH 2 > 
-0-W 2 -0-NH (CH 3 ) * 
H 2 CH 2 0) n - W 1 - O - W 2 
H 2 CH 2 0) n - W 1 - O - W 2 
-C (=0) — N H — N H 2 - 
-C (=S) -NH-NH 2 
-NH-C ( = 0) - CH 
-NH-C ( = S) -CH 
-Z 2 -Z3- Z 4 



0 - N H 2 » 
0 - N H ( C 



H a ) 



-Z2- 
-Z2- 
-Z2- 

- o - z 

- o - z 
-o-z 
-o-z 
-o-z 
-o-z 
-o-z 

_ Z 3_ 
-Z 3- 



z 
z 
z 

3 
3 
3 
3 
3 
3 

3 _ 

Z* 
Z 4 



( N H 2 ) - W 4 - S H . 
( N H 2 ) - W 4 - S H . 
-Z 5 -0-NH 2 - 
- Z 5 - O - N H ( C H 3 ) . 
-CH ( N H 2 > -0-Z 6 -SH 
-CH (NH p ) - Z 6 - SH . 
) -Z 8 - SH, 



3 - Z 4 

3 - Z 4 
3_ Z 4 

- C H ( N H 2 
-O-NH 2 . 
-0-NH ( CH 3 ) , 

-Z 4 -Z 5 -O-NH 2 ^ 
-Z 4 -Z 5 -0-NH ( C H 3 ) x 
-Z 4 -CH ( N H 2 ) -0-Z 6 -SH, 
-Z 4 -CH (NH 2) - Z 6 - SH. 
-Z 5 -0-NH 2 . 
-Z 5 -O-NH ( C H 3 ) . 



-A 



_ Z 3_ Z 4 

-Z3-Z' 1 
2] 
6] 

A X ,NH 2 
S N N 

NH 2 



- C H 

- C H 



(N H 2 ) 
(NH 2 ) 



-0-Z 6 -SH. 
— Z 6 — S H . £ ft li 



[0213] 

( 5^4" . Y . W ^ i WW 2 li . f nftijBl4LT> C 1 
i 2 T^V-U>*f-lJC2~C 1 27U = ^TS^ 
W 4 li . Cl~C2T>U^-U>T*3b r ); 



C 1 2 T >u ^ U > . C 2 



Z 1 \t . £ ft T o T ^ £ T 'J L>ifcliB»dftTv»Tt.J:v^foT'J U > T *> 

*) ; 

Z 2 lis ^^^^mflt-^ 9 ; 

Z 3 biVZ 5 a, -eti-fttfcfe^LTC 1-C 1 2T^L>f*D : 

Z 4 (±. - 0 - C (=0) , -0-C ( = S ) , - NH-C ( = 0) . -NH-C ( = S 

) . - 0 - , £ fzlt — S —~Z' £> *) I 

Z 6 It . C 1-C2T* + U>fft9 ; 

n & 1 — 1 0 coISd-*^) 

?n 3 ti s s fc l rz&te-nm®mm'£te t . m m * tz \*mm%^wn t vum l ■? 
3 ) ^<hftrz^m-^mmmm^i^t)^mmm^^^'t *mmm&m&ft-& 4*><t-t& 

««l*/itt««l#*«»«*Hfl^«f : t*^»^ digits. 
[0214] 

#*6Ufl<so kiET.fi 1 ) icfcoT, &JB-1ria8S«i e r#fc tfcttWH**** J 

i: itftfiylCs ±16 rttM*fctt««!£1r<Wll J +^T*ft K S * M £ ft X 

xv^ftlt^ft iricfcuTs *K.W<r>ffiMtftmm\zWKftm L»ft«ftK** 3 frf'Jlctt:£fl*ffl 
ft «fc 7 Cftft><bT£>fto * 7 ftT*7*K K**3S«$ ttftXfllSs 

h ^--tfT-^lII LT T *ftH SfcSft ) to'SPt-f «b fc^C J: ft MLH i: L T IS. 

nfni»ffflV^^J:<> WTjffl* a frit TfflV^T t. J: ^coflMTcfc o 

^ tb r t K * 5881 $ * ft M £ (Mx.lt. -> T >i m<7> S & t 9 &<r)ffl*mm 2 it Z M & 
) \t : m 3 ^7*^+ h ') 1 a ( N a I 0 4 ) ft ir^SHtflJ^fflv* ioftft. 
[0215] 

[0216] 

M*tii^*ft5 ft. 

[0217] 

£V ffl 
[0218] 
[0219] 

- t >i &®m * r_ a * ft * <?> « ^ss& % ft ft » t>-h mn s *i ft s« + T-tf ^ ti * . » a 

^7*3-* tLTUs > y - 'U . 3i ? ^ - * s n - 7' o - >v . -f'^a 

^ ; - >i . n - "7 ? ; - * t-f «b ti ft . tfiLv^i-T*^iB»lllttt. > * ^ x 



— T IV , y I ^ I — ~f~ i\/ ^ f h'P7 7>i*f lff)il4. i^IS 1 ) 

filSli-2 0"C6^2 0 Or, <tf£L<liO'C~150'Cs £«blc$T£L<«2 0r^l 

o otx-*4, ft s-^ t <t> t- *> m J . ga-vS^co3i-5rts^T-*»-s z t 

ft -5. 

[ 0 2 2 0 1 

1 0 2 2 1 1 

JilCIS 1 ) ICJsv>T . ft (OittF eC 1 3) wfrftTTJEIfcfclT 9 t . 

is-s-fi^^Bitt^wv-sfc^. in 2) uiiB^ffloTn t c t **t-§ So mmm 

*ffl US t i£ M 3 » S*fc&CiMJia*o£ LTttfiTlspRL, S§^tt5:tT\ snuartT 
[ 0 2 2 2 1 

4rJR**fRT«>*J8^«. l-.aeT.ftl) TTh7?n n&SKOttfc 0 ICffi&fR ( A g N 0 
3 ) *fflV^4CklCJ: 9ff'"5Ck* f ?§4. 
[ 0 2 2 3 1 

[02241 
[ 0 2 2 5 1 
[ 0 2 2 6 1 

1 o<0J^® \z *> . *^Bfl«, a) ffl^tiTv^Tt, J:v>7 i «H2 tl. 

KlUiVyX t ^ > » S * «o v t ^ n «b <?3 W * 4 <5 ffif «b iBIR 3 *l * S . fcJrZ/ 
[ 0 2 2 7 1 

BUo Affile fev^T . *f£Bfl!i. S7c3!l<7>f?tET* f > ^ ?op^». tchU\z 

a) ff^^tiTv^T^ckv^TS J ^ a $ ftTuT t> J; v> N-7***72 J 

\z %titD<nffii$i¥frt> % zmtj^mnz nzm. *i*u 

b ) f t-l'Slfctty ^'1-7 -( Fi> 

[ 0 2 2 8 1 

*Jfi^-t 4 - t *>*TS 4. 
[ 0 2 2 9 1 



M 2 - ( S- Y 
M 2 - ( S- Y 

M 2 - ( S- Y 
H) m . 

M 2 - ( S- Y 
H) m - 

M 2 - ( S - VV 
M 2 - ( S - VV 
M 2 - ( S - VV 
M 2 — ( S — VV 
M 2 - ( S - ( 
M 2 - 



(OCH 2 CH 2 ) n -NH-C (=0) 

(OCH 2 CH 2 ) n -NH-C (=0) 

(OCH 2 CH 2 ) n -NH-C ( = 0) 

(OCH 2 CH 2 ) n -NH-C ( = S) 



CH 2 -0-NH 2 ) m . 
CH 2 -0-NH (CH 3 

CH (NH 2 ) -W4-S 

CH ( N H 2 ) - W 4 - S 



(S- ( 



M 2 - ( S - VV 
M 2 - ( S - VV 
M 2 — ( S - VV 
M 2 - (S-VV 
M 2 - ( S- Z 
M 2 - ( S - Z 
M 2 - (S-Z 
M 2 - ( S- Z 
M 2 — (S-Z 
M 2 — (S-Z 
M 2 — (S-Z 
M 2 — (S-Z 
M 2 — (S-Z 
M 2 - (S-Z 
M 2 - (S-Z 
M 2 — (S-Z 
M 2 — (S-Z 
M 2 — (S-Z 
M 2 — (S-Z 
-foUVl I 
[ 0 2 3 0 ] 
I ft 3 7 ] 

N N 

NH 2 



2 ' m 
( C H 3 



- 0 — N H 2 ) m - 
-O-NH ( C H 3 ) ) m - 

- O - VV 2 - O - N H 2 ) m . 
-0-W 2 -0-NH(CH 3 )) m . 
H 2 CH 2 0) n -Wl-0-w2-0-NH?) 
H 2 C H 2 O ) n -Wl-0-W 2 -0-NH 

- C ( = 0) -NH-NH 2 ) m ^ 
-C ( = S) -NH-NH 2 ) 

-NH-C ( = 0) - CH (NH 2 > -W 4 - SH) m . 

-CH (NH 2 ) -W 4 -SH) m , 
-Z 5 -0-NH 2 ) m , 
-Z 5 -0-NH ( C H 3 ) ) m s 
-CH (NH 2 ) - O - Z 6 -SH) 
-CH (NH g) -Z 6 -SH) 



) ) 



m 



-NH-C 

- Z 

- Z 

- Z 

- Z 
Z3 



-Z 2 

-z 2 
-z 2 
-z 2 

- o - 

- o - 

- o - 

- o - 
-o - 

- o - 

- o - z 3 - 

-Z3-Z4 

-Z3-Z 4 
-Z3-Z4 

-Z 3 -Z 4 



( = S) 

3 - Z 4 
3 _ z 4 

3 _ Z 4 

3 _ z 4" 

- C H ( N H 2 ) 



ni 



ni 



m 



) 



Z 13 — S H ) 

Z 3 - O - N H 2 )~ m - 
Z 3 -0-NH ( C H 3 ) ) m * 
Z 3_ Z 4_ Z 5_ 0 -NH 2 ) 
z 3_ Z 4_ Z 5_o-NH ( C H 3 ) , m 
Z 3_ Z 4_CH ( N H 2 ) -0-Z 6 -SH) 
Z 4 -CH ( N H 2 ) -Z 6 -SH) m . 

_ Z 5_ 0 -NH 2 ) m ^ 
-Z 5 -0-NH ( CH 3 ) ) m . 
-CH ( N H 2 ) -0-Z 6 -SH) m - 
-CH (NH 9) -Z 6 -SH)" m . 



m 



(VTT) 



m 



[ 0 2 3 1 ] 

( 5^ rfi x N4 2 14 £ IS T* 3b 0 : 

ma. M 2 tcn^s6r t m^^^#^*^^s^^»^tt^au. iia±w»«T*9 ; 

Y . wU'J;VW2fl, fnfft»4LT, Cl-C12T^l>> C2<vC127 * 
r ^ u > * fc 14 C 2 ~ C 1 27**it 3h *) : 

"Z 1 l*. Sl^tlt^TU^7U>if:iiH^tlTuT=tn^TPT 'J U^T* 

0 ; 

z 2 14, #£i£«miiT-?> 9 ; 



Z 3 te£UZ b tt . tl -f ti Jsft i, LT C 1 - C 1 ZT^^l.vTfc 1 ) 
Z 4 li. -0-C (=0) . -0-C (= S ) , -NH-C ( = 0) 

) . - o - . * fc at - s - t *> 9 ; 
Z 6 tts ci— C2t**u>t*>»> ; 
nttNIO <7>^&T-£>S ) k iat: *'Tg 5. 
1 0 2 3 2 1 

ifftW^Hit Lv>&«-1rtt»*tt^#fc LT. -Kit (V 1 I) 
[ 0 2 3 3 ] 
[ <t 3 8 ] 



. -NH-C (= S 



M 2 . 



N N 

A A ,NH 2 

S V H 
NH 2 



(VII) 



m 



1 0 2 3 4 1 

[ 0 2 3 5 1 

[•ft 3 9 1 

N N 

A A .NH 2 
HS N N 
I H 
NH 2 

[ 0 2 3 6 1 

f$3n. 4-T3 J-5->U^h 1 

ft : AHMT) <7>SHg*>*£« fcJ5Efl5L«£LTTSfc 3*>AHMTtt. 

»»jfctt2. 3. 4 J: V#«ft£«R2*JH> . 
[ 0 2 3 7 ] 

[ 0 2 3 8 ] 



4 — h 'I 7'/-'t C IS 



[ it 4 0 ] 



-4S-Y- (DCH 2 CM 2 )„-NM-C(=0) -eH 2 -0-NH 2 ) 2s 
-4S~¥- (OCH 2 CH 2 ) n - NH-C (=0} — GH 2 — O -~ NH (CH3) ) 2 v 

— Y— (5cHiCH 2 ) n - NH-C (=0) -CH (KlH 2 ) - W 4 -SH) 2S ; 
-4S — Y— (bCH 2 CH 2 ) ri - NH -C ( = S) - CH ( NH 2 ) -W 4 - SH) 2 , 
-CS-W 1 -6- NH 2 ) 2 s ..." . ■ 7 • • - — ■ - 

-4s— vy 1 - o- nh (ch 3 ).) 2 v . ..J-./";;... 

^s- w 1 - w 2 ^ o^nh 2 ) 2 v 

_4S— W^-O^W^O^NH !tCHi)"3 a -v . . .V'' 

-4S~ (CHzCH^k-W 1 — O — VV 2 — O — N H 2 ) 2 , ' / 

-4s- (ch 2 ch 2 o) n -w 1 — p — w 2 — b — n h (CH3) ) 2 . •; ., 

-4S -W 1 -C ( =Q) — NH — NH 2 ) 2 v 

-(S - W 1 -C ( =S) — NH - NH 2 ) 2> J ' 

-4S-W 1 -NH-C(=0) -CH(NH 2 ) - W 4 -SH) 2 . ' 
^S-W 1 -NH-C(=S)-CH(NH 2 )-W 4 --SH) 2 > 

_4 S _ 2 2 _ Z 3 - Z 4 ^ z b _ o ^ HH 2 ) 2 . • - ' ... ... . . - 

4s-Z^Z 2 ^Z 3 -Z 4 -Z^O-NH(CH 3 ))^ • 

_4S-^Zl — Z 2 — Z 3 — Z * — C H( N H 2 ) -0-Z e -SH) 2y , 

^(S_ z i -2 2 -Z 3 -Z 4 -CH(NH 2 ) -Z 6 -SH) 2 < , 

■4S-Z 1 -p-Z 3 --CH<NH 2 ) -Z 6 ^ SH) 2> . ..... ^ , 

-4S -Z 1 -O-Z 3 - 6 — NH 2 ) 2 v >- • 
_4 S _ z i _ 0 _ Z 3_ 0 _ NH (CH 3 ) ) r2i . 

_4 S -o-Z 3 -Z 4 ^Z 6 -0- NH 2 ) 2 v ..." ^ ' . 

_4S_ z i _o~- Z 3-Z 4 - ; Z 5 -0-NH (CH 3 ) ) 2 . 
-4S— Z 1 — O— Z 3 — Z 4 — GH (NH2) — 0— Z 6 '-^SH) 2% - 
-4S-Z 1 -0-Z 3 ^Z 4 —GH (NH 2 ) -Z 6 -SH) 2 . .' V - ■■' 
-4S -Z 1 — Z 3 — Z 4 — Z s — O — N H 2 ) 2 > 
-4S-Z 1 — Z 3 — Z 4 — Z e — O— NH (CH d !) ) 2 > " 
^-#~Z?^-CH]CNH 2 )-b-- Z 6 -SH) 2 ; - _ r, 
^S^Z 1 -Z 3 -Z 4 -CH(NH 2 ) -Z 6 -SH) 2 Z ,.- ". 

[ 0 2 3 9 ] 

[ 0 2 4 0 ] 
[ f t 4 1 ] 

N N 

A A .NH 2 

NH 2 
[ 0 2 4 1 ] 

( 5^ rf. , y x vv 1 a v w 2 ii . * *i <? ti a? £ l t . ci~ci2t^lx c 2 ~ c 
\ 2 t >i r -1 > ttzit C 2 \ 2 -r 'i ^ - 1 >x-3h *) : 



z 2 \t. %mmmmmx'& *) ; 

Z3fe^z 5 li, f jifn»4LTC 1-C 1 27*JH>f*9 : 

z 4 tt r - 0- C (=0) . -0-C ( = S ) . -NH-C (=0) . - N H - C ( = S 

) . - o - . $ a - s - t- #> •) ; 

Z 6 Jis C l-C27'^^T^1 ; 

n a 1 ~ 1 o <r>mwtx'$>z ) 

-eisa nsft^-^'t l < tt-t <o«* Rica c t\z &-amftm®£ft=F<r>mm 

1 0 2 4 2 ] 
[024 3 ] 

$ -o ic B'J <r> m M \z £ *i \t s U T <r> T. ff. : 

XH 

[ 0 2 4 4 ] 

IS : 
1)5*: 

[ 0 2 4 5 1 
[ ft 4 2 ] 

N N 

A A .NH 2 

NH 2 

[ 0 2 4 6 ] 

3)2) T»«bnfc&JH-*w»***#*^tt*«?***** wa * tt *** 4 

1) 5*: 

[ 0 2 4 7 ] 
[ ft 4 3 ] 

N N 

A A .NH 2 

NH 2 
[ 0 2 4 8 ] 

i: &*JxJ£L 7 5*frTT^»5 it*XiS. 

2) 1 ) T^-bilfcftnW fcrfeW t t^IL is J: V 



3)2) x-m^iirz&m-ifr£n&&£rftfr^mm!%?*^^ z^mnmmmfr* i 

[ 0 2 4 9 ] 

(II): 
R-SH (II) 

-fe L 3^ (III) : 

R-S-S-R (III) 
( & 4> . R is «fc V S tt BiJ IC i: 131 Sft T *> * ) T H 3 ft * ffc£*J *> L < li * fi : 

(V) : 

HS-X-CH (R) -SH (V) 
(5^«K R*? J: VStta03BklBI«»T*> •) . XliWr^u > SfclUftfcr* ^-u > 

(VI) : 
[ 0 2 5 0 ] 

[ it 4 4 ] 

x 

8^ ")> R (VI) 

s 

[ 0 2 5 1 ] 

a * ft <b*>SB^to* ttftffliiaift a. 

[ 0 2 5 2 ] 

[ 0 2 5 3 ] 

JK^ ( I ) : 

( R - S) n -M 1 ( I ) 

* (R-S) S*Mk^*lftifc*ft UUwfiftT**) -cfi<*fts&«-ir«*«s« 
: * fcU 
-flSjK (IV): 
M 1 -S-X-C H (R) -S-M 1 (IV) 

m.T >\> * b >*/:!ii&iT^y^L > -?*>•£> ) T*H £ ft 5 AH— a #s 

[ 0 2 5 4 ] 

» * Lv»5ej6fl5!igic*jv>T. *5tmoiiKiffli£ffliifl* ! Rjtt> -tie cysid o^T-a^ti 

[ 0 2 5 5 ] 

1 oco^i® tc^v^T . *f£B^«. 
W h'<OA) fcckVB) : 
A) -JKjft (II): 

R-SH (II) 
(5^4>, R OffrlRHJaT* *) , S JiWlfl^^TJSS ) ?H 5 ft* ft^^t L < It^r^U : 
-«5* (III) : 

R-S-S-R (III) 



( 5t + » R to <fc J/ S li m 36 £ Ib] S#t T* *» £ ) TSStii 4; L < U * <o ; 

-«5* (V) : 

HS-X-CH (R) -SH (V) 
(5* + . R to «fc ys limjiet 0 . X li&fl&T a, * u > % tz tt ft 4ft 7 a * - u > 

(VI): 
[ 0 2 5 6 ] 
[ft 4 5 ] 

x 

y — r (vi) 

[ 0 2 5 7 ] 

(3t4>. R. Sto J; tiHuie t R1S!6T*>* ) f^Siiift&ftt L < ttf <»fi : * £ 
& *i «b «iOffi^*j : to J: V 
B) <&JS. 

[ 0 2 5 8] 

t(Ttf)A) to J: VB ) : 

b ) &m s 

[ 0 2 5 9 ] 

£ iblcW * Lv>*tfcfl3l»lc tooT » lie^ittf h^oD^Sfe*^ *s«^it 
*Hrffl*na> C ) m 7tM . * $ «b ic # t? . 
[ 0 2 6 0 ] 

-«5* ( I ) • 

(R-S) n -M 1 (I) 

c^ + , r a^ia^aiT*. *> . s aafS/HT-?* •> . m 1 tt^n -£•<*> •? , n a m 1 »c -r 

6 (R-S) ^60ft^»l^it^a L , 1 JUJ: ) 
t!rf* : * fctt 
-)&^ (IV): 

M 1 -S-X-CH(R)-S-M 1 (IV) 

(jK4». r to j: urn mt [si ma x-^>*) , msb^m 1 a iqj-^#*>&JB-?*> •> . xui 

)SRT' /U U > i fcttfficSRT 'U T — U > T'#>£ ) T' H $ ft & ~ U" ft S *g a * 
[ 0 2 6 1 ] 

±ie [Yffif] <oj^T^3*i*^i»-'fi'«»s«u**^t?. 

[ 0 2 6 2 ] 
[ 0 2 6 3 ] 

=5: to 3 6 * L o %1fcftZmiz tov^T . ±ie^H ti^fi^li^ T*> £ . 
[ 0 2 6 4 ] 

«f* L v^«EJf$Sglc touT. r*««SJ i: r*««» t +H 2l ixfC L ■? * %H J tnbf 
[ 0 2 6 5 ] 



[ 0 2 6 6 ] 

. z<nm.MBm\zm%. Lxmm? n z ^§ t ^T-a srv*. *%iu]a< ^s*h# ^ ?bb ic * 

o T<?) *>IEinia*«IR3 ii-S ^ % T- 3b Z> Z t it'll m 2 *l * « SIK#tts *%Bflc^m#^ 

Jfe-T -5 - t **T§ £ - £ t)*mM2 *i-5. *HB8B*lc fc^T 31 W L fc^aT . Wtf-itiMte *V 
£ $U± . -if # g # fcrm # m iz * Bfl iNH^ ic ie© 2 *iT v> * <r> t [b] ti ic <?) ft § 6** an m 

[ 0 2 6 7 ] 

DI TOF Ma s sCJi-iitttt.'l 1 .) 
[ 0 2 6 8 ] 
[ft4 6 ] 




) 



t=- h 7 9 n a 
55m8*20mL<7>>? ; - * IC vgfi? L 



( 1 ) 

2 5mg^7 7XntfTlm L £! 4fc * ic ?S W L fc. 'J K ( 1 

- h ^ ? a n jfe^?|<>§ wi ic fin £ . ;g fit £ 

l < mn u * ft* <b x ^mitt^m-h h ^ ^ 5 6 m g £ ge^fc* 5 m l ic $g ^ u vsjs £ 

Woftiifc. ^fiT 2 of H8IJt#*lscW-fc&U: , SF5iS*% ContriDlus Y 
M 5 0 ( 5 'J 7-?±) «lv»Tl't»ifl L ( 2 0 'C , 3 . 5 0 0 r d m) , ') K 1 £ 

^mmwffX'U^nrzwni- (ii«a) ) v*.-;* (0i^b) ) ^mald i -t 



OP Mass^HSU:. 7 h >J ? X t LT 2 , 5 - S> t h* a * ^ > •/ -f -v 9 m 
DHB ) fcffl^fc. lU^ ^ft^fft^flllf. -f t^tLt 'J H ( 1 ) lego* 
- ? * fit IS L fc . 



( 



[026 
(I 
[027 



9 1 
2 
0] 



[ft 4 7 ] 




x * ;u 7 -f K * W -T * ft-£r«to ( 2 ) <?> > ? ; - s«* t 
ntriplus YM-50 * ffl T il'Dilf 3S * L s ftlfr 



( 2 ) 

h 7 o a ^ ffl:j< V§ fix IC ^JD z. 
ST 3 if ^ mtf L fz ^ ic C e 
*W 2 A L fc^Wli^ 
j 7 >v it vmt&-k 2 5 %«o®Slc^« "7 ic^Di. s 
^©T- 2 n?W«Jt L fcft. Rm?k<r> Oa^ > * ffl T jg^ffiS L . ■* Y *i v 9 
^UTDHB^WuTMALDI-TOF Massi: J: * H«^«f«83£lc «k o TixSG 
*>it*i *«8Lt (121 2 ) . t2l 2 cfc *J x i*iSHft»LT^^>tlt4«l:Io- < f - * 
^ 51 1?. L Tz . 
[ 0 2 7 1 ] 

(^SiSfJ 3 : ^#g-^«S(*if cOfFiUfc il/MA.LD I — TOF Mas stc^'J* 



[ 0 2 7 2 ] 
[it 4 8 ] 




( 3 ) 

T7')3>*«lcf t-iSSftS74h h ')t-xtj|# (3) (12. 5 m g . 
2 1. 6/imo 1-) t>f ;-*20mLCSglHL, f h 7 ^no^^l 5 m L^Wi.f; 
. C covftJalC TK^ft* M ^ ^tK^JS (30mg/2mL. 0. 79 mm o 1 ) £ 

^R-f o/jn^. , tSf 3 l^m^ L fc. Centriplus YM- 5 0 fcfflu fciShD 
iltiSlC J: •? tttt^*«« L£« &*i^£j|B/&frMC7S# L . v h V v 7 * i: L T 2 . 5 - S> 
tt--pJf^>'/^y?|(DHB) *ffloTMALDI-TOF Mas sCiiH 
^•*f o ( 0 3 ) . 03*9. x' x * v a K # 3 lc*o* < f - ? <r> ltim.fr h , ffiM') 

K -Z-mm Lrz&®in?<r>1%€riz IMA L DI-TOF Ma s si:*oT§li: 
> K <o W S ft T § £ C i: $ ft „ 
[ 0 2 7 3 ] 

(hmm : mmmm^mw Ltzmst (gi cnac) -^m^T^^sy) 

[ 0 2 7 4 ] 
[ it 4 9 ] 




( 4 ) 

N-T-b-F'U r^n-^ 5 >-&3zS8ilzii-? Z 4 ( 1 0 m g . 7. 6 m m o 1 ) 

=fc ^ (1) ( 5 2 m g . 69«mol) (35mL) ( 5 m L 

) v&^-S^Ucigfi? L , -r h 7 * o (2 5. 5mg. 7 5m mo 1 ) ^/jn£ /i* ceo 

v§ *3UL* H ^ ^tKv§)S (7 0 m g / 5 m L) S^lfo^i/ISTl 2 

B? P H m*t L . Centriplus YM-5 0 % ffi o f; jl'kilSii \z * •? MT^fitlli 
L fc. M^frfc^k: vgfg L . 7kJ->UHT2i 5 — x t K n ^ •> 7 -( y ? 
(DHB) £ /fl u T M A L D I-TOF Ma s s ic J: £ K fi # ffi ^ ft o (04) . 0 
4*1, it-&%!) ( 1 ) s ft □ 4ty ( 4 ) -f H flcfc * Z/fb^-W ( 1 ) t ( 4 ) 

co f d x ^ 7 -f k fa (c JE £ # ^ S fc: - * Jb*®.^;? tif-o z ;x\ M<kftffl\z <fc •? 
ft SI L 7 «TBS 8ft II (TEM) ^FR * 13 5 lc ^-t. 

[ 0 2 7 5 ] 

(mmm 5 :hm c g 1 cnac) -^wnj-t-vn #7 * v - * ( g a 1 

[ 0 2 7 6 ] 



[its 0 ] 

OAc 

H ° '°?o o- '° ° " 




, > uo-^ NHAc 

HO-^ OH ( 5 ) 

fSflfcflM icSfeoTffMLfcliill-^afi^ (G 1 cNAc-Au : 5 0 * M) . UD 
P - G a 1 ( 4 0 0 mM) <OMHEPES'<v7T-JSi(10mMMnCl 2> 0 . 1 
5MNaCl) 1 0 0 m L3 *»« Ufc. M -4 n -^fef SI (G a 1 T) 4 
4mU»li. 2 5'CtMAL D I -TOF M a s s *HJv^T WM<**«tC*Jfi# L fc. 
Jxfl5***>J8'&*»* ft *>"f . n'J';UUT2, 5-yth-n^^>-/-(7? 
g£ ( D H B ) SffloTMALD I — TOF Mas s IC i SHi^*T^lTo ( 13 6 ) . 
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z 3 fei^z 5 n , f iifnaiiTC l-c 1 2t^i>?j>^ ; 

Z 4 li . -O-C ( = 0) , - 0 - C (= S ) . -NH-C (=0) * — N H — C ( = S 

z 6 tt- c l - c 2T^^^>T•^ ) , ) ; 

nttNlO ^H$tT*£>S) 
B ) v 
[ 0 0 9 3 ] 

(JHS 5 2 ) SGSC&H*>*u - *l/x WkT 86* ft ffl * JlB50*fctt5 1 lc 

16 © ^ * v h . 
1 0 0 9 1] 

(JI@ 5 3 ) mfc&Mfr<&m®ift?T'$>Z . IMS 5 2 lciM<7>^ -v h . 
[ 0 0 9 5 ] 

(fflg 5 4 ) Bulfi^JSfr'^ h ? * * o ^S£T-#> 9 » 

c ) mitm. 

£ $ h ic # t? , JH @ 5 0 * fz it 5 lie IfilX <r> * v V . 
[ 0 0 9 6 ] 

(Jig 5 5 ) Bu!e®7c3J*>'*i£fk*t7i!l-*- h ^ ^A*fctt ?i>B&^ h 'J 
Jl@ 4 2 fcBe®i<^^ v h . 
[ 0 0 9 7 ] 

(Jli 5 6 ) -M5t ( I ) : 

( R - S ) n - M 1 (I) 

4 (R-s) s*Mt^fiftifc*^ u > iJ.uwB»fft4) •e«a*4»-**»il! 

(IV): 

M 1 -S-X-CH(R)-S-M 1 (IV) 
(^4>. Rfc J:^SliHuiei:l^milT**> •) > Mi^<oM 1 UlfiJ • «o & El T *> »K Xli<& 
«7)^i,>3E'fcttft«T*y-i,>f*4) $ *i*&«-lrl»»as«^#. 

[ 0 0 9 8 ] 
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M 2 _ ( s - VV 1 - O - VV 2 - o - N H ( C H 3 ) ) _ 

M 2 - ( S - (CH 9 CH 2 0) n -Wl-0-w2-o-NH 2 ) m 
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(^*. 
m It , M 
Y , W 1 
T — U 
W 4 ii x 
Z 1 14. 

z 
z 
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0 0 1 

M 2 ii^wx-*> 0 ; 

£ W 2 14 . * *l f ft fcfe £ L T , Cl~C127i^l>. C2~C127* 
£ 14 C 2 ~ C 1 2T*^-L>T'^') ; 
Cl~C2Ti^l,>T-}) 1 ) ; 



2 14. 

3 J: 

4 14, 
, -0 
6 14. 

n It 1 ~ 

[0 1 

(JS@ 

[o 1 

(JMH 
[0 1 
OH@ 
[0 1 

(ji@ 



a j 



Z 5 »4 . <e ft ^ ft 3il< £ L T C 1-C 1 2T^L>Tft!) I 
-0-C (=0) , - O-C ( = S) . -NH-C (=0) . -NH-C ( = S 
- . £ tz 1 4 - S - t £> •) ; 
ci-C2T)^i,>'?j)') ; 

1 0<O^^T-3r>^) ft SifefB-lT^Sff £#*e?t?. H $8 £ f_ 14 Df $9 a" 

0 1] 

5 s ) ±ie&js^u -^-<?)£ijxm^m%Jkm*^i- & . ai56*fca57c 

•v h . 

0 2 ] 

5 9 ) ±fe£«b*:&«M-f . m h 5 8 icses^*- -v s « 
0 3 ] 

6 0 ) ±.m&mfr&'an=?--?ar>2> v jm.b 5 6 * fcwc 5 7 icici£<7>*- -v h . 

0 4] 

6 1 ) ±ae^/liS»fi^^. - v * * > ^^Hi fzltf&it&i ( F e 3 0 4 ) 

* vmiT <r>mm\zmm vrz&. *> h s ^ *fci4-b u >*>«*at**^tt 



n=f-~Z3hZ> „ Jig 6 . 26. 36. 40, 45, 4 9 . 53. 59 <r> ft iz SEIRtf) ?J 
[0105] 

(US 6 2 ) ±ie®S^-*f^ LDI-TOF M S & lc J: >Mt 7 . H @ 1 ~ 6 <t>v^*i 
[0106] 

(JAM 6 3 ) ±ie'SM^*f^LD l-TOF M S v£ lc J: *) ft 7 . Jtf 1 1 1 3 tcieiX^^ 

[*|B^i0j^] 
[0107] 

[0108] 

*mn\z *ft\s. mnmjMMmfxfctD ■/ r * ? ^ a tresis- ^ - ? > r^Hr^t & 

£ „ U - ^'-^SL/xittsXftfc&^ra^ffi klcg££JxJ£<7>3£W k 4- £ Wf^^JS^-t & 3 k K J: 
O . MP.##rv£lC J: o Tgr£JxM>* iim^ £ C k fc'Tl * 3£ Bfl [C £ *1 . S*^«f<^ 

[0109] 

SE^WMALD I — TOF MS^Icfc^T. r^SPJ k t T 7 i& 

# Tffitft J CouTv h ') v v x g $*<r>% v> f - * \z * *) , BI!i*tf)ti-^7i<R 

(iff jc. £JSM^) "t* C k »C «fc »K 7h')vU7-j-4LDI-TOF M 

[0110] 

«T*>*/i«>. ftmnm%i$ft\zm%\zft 7 aj^*»«>*. a *>ickjc*>«»*h 

[ 0 l l l ] 

e 3 O 4 ) & £<7>8fc'li*i^*>- i VC^Kfwiilc^IL/:^, #R. ^ H 2 ^ * fc ti -b 
u > >5: ir^ra^^tymifrmii^ Soffits 3 k ic «k *) , z ft\z mm iH^f* 

[0112] 

[0113] _ 



[01 14] 

(mm) 

[0115] 

*WWm\z is T \~&te ] tit. < t *>-gMc. lift PUS -f#1r^M (flJxia. 

[01 16] 

[0117] 

*WJiNII*i;:fc^T r^iafiK**.^ J tt. ¥«J*ftft 1 0 nm~ 1 M m**t* l-.T*£*L 

limits ( F e 3 0 4 ) * irtf>Bktt*t T*>fS1Bi>»& * £ tt IS T- «*> ft fc&JS 
*4 7 6*pi-fbtiS ; *&W<r> T&m®k*lT J tt , tg«t + T- a -f K fcflS/fc-* « . ±T^if 
fc^ISffltlif^l^aiiMci, loUQuantum Dots (Quantum Do 
t Corporation. Hayward. C A . USA. WTTODs J t^t) 
ij (^fflaT^T^-Sc Q D s icfflu h fi Z>&m<r>mW. t I T , ixliZnSe, CdS. 
CdSe, C d T e & *r fc* # i-f >b *i £ . AM £ 01 L T . 37i:CdSe> *<o«mc 
Z n S J ><- -r -f * 'i* A 1 *' S . ^SDlct-Tv^Znt-SH^^D ( c att 

Au-S fcla] CttfS) 4MT-SHf^*4QDs^Elcjg^t^3!:<)'T^ t *Bfl 

*bsic*jv^t rwcfi^ J t^mmn. v+ j < * * J r+ .^17 J ^s«rt 

fl&K&ffl $ ti^S. «k V*<r>l&m iz o v>T tiU J ACS 12 5. 7 7 

90-779 1 (2003) I A n g e w Chem Int Ed 40(12). 2 
257-2261 (2001) ;Chem Eur J 9.1909-1921 (20 

0 3 ) KKIKS ftT u 
[01 18] 

*wmm\z*>\^T Y^v&nm i t\t. TtwmnLtz r^t-f*^ J *:&vat.®\z-&i& 

[0119] 

#HiiHBSlc:teoT Tf^^^J tit. M&ftm-Z-i t>ft^4^i^^.I«^-±t£ 
[0120] 

[0121] 

Ic BUSH 7* A L-T*»«!* t Tfe<bnfc»«7-*.«i*-**. *HBWSlcisv^T . 

^ ic ^gf^^js ± ic a^is^p * a l t n $i s ia n h ***s s- l t n h *i t n 

I 0 1 2 2] 



[0123] 
[0124] 

#HHiHB#icfcv*T rs«?>#rj Jfc-f 1 . * 7 x ? -^c^^^-^m^^tfo -f * 

ifiiSrJt (m/z) ictetTA-BI • tefttZZ USnttS. m/ z icfE i: T • *ft£lJ3 

M^ ^)tf 1 H iJ***) *l£M + • . if 1 I ^ft^L/iM - ' v -7o h >**tt7jD Lfc CM 
+ HD + > 7-a h > ***^nfc [M-H] _ . ^ O' 7 frVzhtlfz [M-H] + . T 
* 77 'J &m ( N a ft i?) fc*tt7)D L [M+N a] + ft ir ) i: Bftttl*. 33*4^ -f * 

yit'tk (.nizE i viT-a) ic j: oxa^< sraii-f *>*ii: &l ft ft 

**>JSfi-tt v v h ft -f *>ffcv££ff)u -set T^^aBBii -< t>*98fS *• ^ ^ * 
> «* 9 i& HSIIIJ ic ai Si* 5 ^ * > * ? ? r > > h * > of v , c^77?*>>h-(*> 

[0125] . 

#»iWlcfcl*S r -f *>-fbJ tt» WT«>7iB 9 + a* -0 «MJR L T*t toft* . 

[0126] 

1 ) t>ftS (E 1 :electron ionization v£ ) 

* > fbTi fit . mftL^M^lcM«f**>TT -f tXt-fZKKX'. UtMLt 

«^*>mfb3 -tts^w tube* *tz<n\zt&-&na*. * rz^m^f^^mn. »»»tt* 

H^WStt^oT^^**. /-fit. >*'Mb. -> "J 'Mb* * .•ftS*?<oifc***ffcK: J: 9 Jf 
m%fe&to'U^nzty%<nMt>\tm%.l3 1 °Stikt ft*. a« 7 0 eV<wx*/i,df--? 

-f * > M *f ft 7 #> . »f ^ t>^±^i: tticiix^^^-ic ^ 0 7 7 f -f 

*>»*£/£i-* ( -ttfefcUBft^to^ ^ t>fbx^A¥-(J, 10»eVT*«). - 
^7 7 r > > h -1 ^-><nffi« J: 9 fb3-«to«o«i§*P*fW&e*: L^L. »fU>l)' 

< ^TztbftT S1#&fr*#«bftft v>j§£-jb*^v>. z ^) H ^ !i -f * Wbx*n- 2 0 

e Vg «k 9 V ^ h ft -f *>-fbv£ (CI. DEI. DC I, 

l ; 0 6 2 2 9 0 6 8 2 l3-34 

fab. esi) *mn-t 

[0127] 

2 ) fb^' -f *■ > -fb-fifc (Ci:chemical ionization >£) 

*, ib 6* c db A fb5 tirzJxfZX x (M^^x) ^o + lcMftL^M^^M 0 i^A 4 

K5Hb£-<J^ -f fbx ^ * df-icjffiu fctf> 7 7 r > > h fc<^SiciJ/ft < . 7>f «1t 

**«f o ^> ( (M + H) + . (M+NH 4 )+. (M-H) "ft ir) -f * 

[0 1 2 8] 

3 ) flft^^-f U>itS(DEI Id'esorption electron ion 
i z a t i o nS) 

T^vST. ^^^S^H^il«S.'l4^M<?>liJS^ 5 Tfi6 t ft ^«bic. .ia^r<7)itJ#^ A^lc 



g**# 4 y I- • 7 -f7>>h (111 0 0^m<7)O^i) *>5fc38Hctt#£*. Mr y M 
[0129] 

4 ) HiiBI ft*^-' U>ftS (DC I Resorption chemical ion 
i z a t i o n ?£ ) 

Mr^m-kC I cottSg-T* D E 1 <7>t*fF^tT ft o fc» uft 1 , DC 1 T-£>-2>o 
[0130] 

5 ) JSif fS^ffrS;) S (FAB: fast atom bombardments) 
««■ k7H'^ x#-f^JI < vft£ L . ?-rn ±lcM LXe «o if 4» JS ^ * 

-f a-XtS Els C I t »o > tRft-&5Ut2 it Z &g t)*%\^ fz 

*&m<7>J< v 9 7 7<y>Ft'-? < Bin* fey>ffic5r^S<?>i^»ttflJS6** H^d* 1 
3hZ>. f <?)i^liFR I T-FABICJ: S PJ S fr**#J T & £ . 
[0131] 

6 ) 7 v V m)&m.=f-mm ; fc (FRIT — FAB : F R I T - I as t a t o m b 

omb a r dme n tS) 
Continuous-flow FABfc^nf itii. v h m y ? x >3 v&tc >3 fi? L fclfl 

[0132] 

7) x t, nnX7'i-'(t> ftv£ (ESl:electrospray ioniz 
a t i 6 nS) 

*>1t*ir ft 7 Bl&**Jffl t fc -t ftviT^-5, FABISJflL fttt % f\ ft $ * * ** 

£ ^m&mm<r> 9 4 y-cl 9t=f-M.<r>± § ft H 9 y 9 ft tr *>*fiJ^T-§ S * 7 ft 

iiS^E S I W3£Ttt«l3ftfll**»-3 7 ' 9" * y V 1 * > *>«»«bnftofc*> , iiSck 

0 SS*>lcf£JEE* Capi l lay/Ski mm e r - l \zWW^ Z zfelcfcOIn-so 
u r c e CI Dt)*1&Zffi]nffim*ftr>7 °? 9- > y V 4 t>««)6ti 3 ft* 

[0133] 

*fl|i|lilcJjv>T TMALDI-TOF MSJfctt. Matrix Assiste 
d Laser Desorption Ionization -Time — of— F 

1 ight (Mass Spectrometer) *>ISHT*>4. M A L D I t it , ffl 
+ >blcJ:oTlv»/!$ti > Hi 1 1 enkamp^CJ:-jTllJlS*ifcRSf*« ( K a 
ras M . . Hi 1 lenkamp. F . . Anal. Chem. 1988. 60. 2 

2 9 9 - 2 3 0 1 ). C v£ T- 1± , lA^^h^y^ XjgjjE* t'UtT? ( 1 0 2 ~ 5 
XI O-' 1 ) : llc«*Lfc*. »^JS**«(l9-hT?*B]L^ *S H JS ic -f * . 'f'UL 
_ ^ _ B> g ftf J; 9 , * § ft x * ;u * - jb< v h ') v 9 7. ± ic 4 £ «b n . ( M + H ) + . ( M 
+ N a ) +ft ircol^^** -i *y £ v F 'Jt/^i*U>l: 6*flftfl|-t*. »«<^ '> > & 
*f»SU Tr i s mffi fa. $rT-5?>4irTJ5#3nTi*T'ba#iRrB6T**. MALD 
1 -TOF (MS) tt. MALDI * fU ffl L T JRtt«9BI* Jtt W»*IBS^- * t * 
. -f a*— ffi*>flniI«JE VT-^nil$ n*J»tfr. <i * y <r>mm.-&m. 4 * y <r>mi%* v . 
4 * y <r>HS.ft'®L* z . e . c^^^tB?^^ t J: L i: £ * ^> Wz 

m/z=2eVt 2 /L 2 

•eat - i: i)«T8 4. Zco J: 7 ftM A L D I - T O F li. fPbi*/K ratos^K 

OMPACT MALDI I I/I I I ft ir* ffiffl t * 3 S * . * ^ «9 S <^ ^ «= 

tt . .MiS3g#6*ff flR L fz><y y U y h ^#?S-f Kt i 1 ? MALD 1 - T0F^)1J 

i: v> 7 . 



10 13 4] 

#W»l*K:isuT T L D I - T O F MS J t tt , iT'SIL/: TMALDI-TOF 
MSJ i: ttttJSfclC . "7 h 'J -V f ^M^^fJffl-yr-f IC . U --f-JMlC 

[0135] 

# |aj i; AS # * <o <o T 6 C 
[0136] 

#Bfl*ffl^icfcuT r ^ #fi J t It. (mHif J; V/%rzl3i*<r>m&ft) ft* 1 o!il± 

I5oTT§tt^%vn. &&ffif)*2 olU±il5:-2.J§^tt> & ❖ <o m tefg |aj ±tf> m 
» Ki|S^lcJ:4)ft*«6i:J:oTfi6t5. 3 ^ =k 7 4 H $3 t L T I J . flj jc li . 

£#4»lC-aiT3 ( ^ * =J - * » #7 ? h - A. v> J - X, 7 n- X. ^fyP 

-X. N — Ttf /l,r*a^5>. N-T-b^'U^7^K^i>. is T >\, & h V \Z ^ *l 

■b te J: v SI** #) <=o ftH . Stm-SfitL^m. ffi9>>*?%\ 7' n ^ * r m # > . r 

SjfB(#'j*';*'iH) J. r»SJ > r**^* J fc2«^T<ftK:fl£fflSn#*. 
[0137] 

[0138] 

o <5D £ ^ & < 1 1 lo^T'U^u K ^ J; /i « ^- h > S £ # t? . # 'J t Hn^fy 

* t= t: h* * fc tt # V H o ^ x 7" h > 4 h V \Z % <r> g#4p ^ o 7 . alS ¥ H li . 
C n H 2 n 0 n 3 ft <b £ K£ (rt^y^^V-^) . N 

-Ttf * /A3^;>4t"t#in4. ;;T\ _tcoj$\zis^^T. n = 2 . 3. 4. 5 
. 6; 7. 8. 9feJ:^l OT-^St^t^ *tl*tli> h M * - x . Tha-x 

* 7 - x , ^ -7* h - x , * ? h - x , ; j-^fe^yf □-xtin. 
- i®. \z M r * a - * <r> t >v ^ t h * f~ li * h > ic i -f £ \> <r> ~V . ffi % £ t >u k - 

[0139] 

<n-iM±<n*m&i)<W}<r>W.&&Vzm.m2 fi. ^uS^b t ^> v» 7 . ^^>i:7^^flS^ 

gSiPttJ: LTli. ^^y'ligS^^-t*!! CW^I*. C - 1 ft *>*»{t $ *i T H * » 
i: 4- o f_ 7- /u K > ®e ( M £. \t . D - f 'i =J - x i)<m it 2 ti D - 7 * 3 > ) . * WJ 60 C 
mi-t)'* #>Kfc*ofc^n>«e ( D - 3-7;i)*ift3nfcD- f a £/&) . 

;S*fcl±T5 ;^<^l^3|# ( W If s T-fe^*fbSJifc"r5 -/ * ) CfifJ 
^.tS, N-T-bf * - D — r*n^S>, N — T-b^'U — D — >7*^ ^ K^- 5> ; 5rk) . t 

s ; i*ri: ^s^M73 k %m-rzm (.mn$. N-rtf* >» & ( 

r <) 3 ^> K =t * A; . m H <r> m H F»3 IC 3r> % . 
[0.1 1 0] 



fafrfflKlztl^Jk&L&y Z t fcu 7 . 7 3: +0 5 fF ffi ^ LTl±. # J i. . «1r*uo 

SfFffl. MfflSflFffl * ir6*^lfib ti £ ft «b lc?R£2 ti%^. Of * L < t± „ ffiSfF 

«m(SBS'ttS<oSSv-»® : f C-o L ft^v^JStm^ ^♦X^*^**^! S 0 -fr «b ft T * & JS ^ 
[01411 

SilTV^TtJJUN-Tt^^TS t h'7^1'1, 7^ Hi, ^t-fei^'l- 

[0142] 

RPBtt. lUT^st ( 1 ) : 

X-Y+Z-H & X-H+Z-Y (1) 

*> ft § . 
[0143] 

^nHUD^icfcuT [*8lfE^B£^ J t tt* » (±155$ ( 1 ) ^£Yic*H^ : m B§ £ f- « 
*g$S) * 5b -5 mm (±Ifi^ ( 1 ) <-oft^X- Ylcffl^) *»<b»ij*>*ffi (±a5^ ( 1 ) <o 

fk^*5Z-Htcffl^) i± £ £ 7 itt^-t * fFffl * 7 . w&&&& 

ttTU, 77*7 ? h - *f5f£@£i^. r^n-X^^^^, y T^tfef St. 

fej:-/N-Ttf^5n + = >tfc®mm% tvmi-r^nz vznh\zmfc 

2 n*v>. j: 7 **SIS»»JRi: LTIi, Witt. « IS » # & <*o 0J ^ L T tt . P 1 • 4 
* h - xlK^B*^ a-1. 3-*5n-^K9**. PI. 4-#7*h-x 

(? i , 3 * v- - *&wmm. pi. 6 - #7 ? h - 7,mwmm. « 2 . 
6 - x t iimfa&mm. « 1 . 4 - # 7 * h - x^^g^. t5n-#7n — 

lal, 2 -7 X « 1 . 3-7 z,-X$^gf^ « 1 . 4 - ^ 3 - A ^ 

a 1 , 6-7a-^f|||, a 1 . 3-N-T-b^^7>-7^h^5 >g;^g?^ 

4 7-^a^i>iig|I, /3 1 ,' 2~N7'tf * 7*n. ; Sll> PI. 3-NT 

^ ^ *. f >v 3 ^ 5 > pi. 6-Nrt**^*3*S > ^^^^ . a 1 . 4 - 

NT-bf 4 r^3^5>i^^I. PI. 4 - ^> ; - ^fe'^St, al. 2--^>^- 
Xfe^S^. a 1 • 3 ) - z.fa&mm. a 1 . 4 - v> >» - a 1 . 6 

_ v> ; - xlfgl, a 1 . 2- 7>i^- a 1 . 3-^'^ - x&:#6?i?l 

. a 2 . 3 - *s T >vm&1&mm. a 2 . 8-y7iftliMI, a 1 . 6-^*3^ 5> 
fr&mm. a 1 . 6 P^v-=-^fK»#* (7'a-r^-y**'; 77>=» 

rm^-^f^mm) . pi. 3 - f o^istsi, tT4D>»^8*. ftn^fii^ 
-2, mmmmm * t if ^ ti * ti tc pis *? ti * o . 

[0144]- 



[0145] 

J: 7 tcQiVfft-f IC li . 7 > /< * H . # -< ~f * H . * ') * K . -* 7- * K . # '15! * 

U * * K . tU7Htf h*. ^ H tf K, fiii(«itt, cDNA. YUDNA 
=fc 7 & D N A , niRNA^iH'RNAttt?) . & ') *f v $3 ') K ^ t'M*'^ 1 ) 

[0146] 

J; 7 & ^ ^ ^F" <7) fft ^ vIS t L T I J v 4e ^ & 3fc <^> fiS fc* nS a 

ntt^ic * <t> ^ 3fe ic PR ^ i± £ < . ^ ffl *> 4 «fc 0 #f * U < 

ttffl1&i*±#l**l-* t ¥»-i'«bti*. $T£L<U. fiJ^.«. £lfiu lfil$L JtvS. vTs 

smic a $ nTv»'ftv^4#Kflt*iti«. «i4.a:^gi5^«bs«***m«! 

sri4'l5Mi- fti^ttiO, *f * L < tt&MU nuim. WKlc ttJS^- * @ffl*&<?> ± 
j£ fc* a" * tl £ . 
[0147] 

t ^ J: U 5 7; Vittl, l^^TioTy^l^^Ti 

-5 c -e<^ J: 7 4 i: U tt . 00 £ IJ . ^ X A 7 -f H ^''^ 

[0148] 

5? f u * * k * /2 it # 'J? ^ l * * k * v^o. Km & ic mm s *i * . ^^i^^' J:,? 

ntf KkLTfl#fii:tt. #Jitf> 2 ' - 0 - > ^ * - ') * L> * * I* > * ,J ^ ^ 
^ U K + > *^ ^ ^ * » ^ - H « n 3 ilfcttW** *^ 

^7 H h\ t'J=ff ?U tf K+^V>iyX7 > f»^6<> t N3 ' — P 5 ' * X * 

K v ^-•;=fjt^u*^K + <t>'*5 9 >- * 6* C - 5 -f a \£ - >i t 7 > >v X- W.W. 3 ti tz tH&it * 



'j 3 * U * K . t 'J^^ ^ I' K'l'^^^y *i)'C - 5 f T 1 /-^^ 7 y /l^TSi 

2 iiiziH^i^t ') -=r % 9 v K . +'Jzf.3? ? u tf K4>«o^ h y > &« C — 5^0^-* 
>- h >- > 5 tl/if^-f** 'J :/ S * U * H s t 'J H H 4»<7> ~> h > Jb 1 ^ 

x ; v > #5 >< I- >- > (phenoxazine-modi f i ed cytos i 
ne) T IIS £ ft fcg£a£ ft * •) ^ * * U * * K . D N A +■ <o M - x *?* 2 ' - 0 - 7' □ t' 
/u 'J - * T* BJ3 2 ft fzm&'fc * 'J =f * 2 u * f- H H =k V * ') =* 2 * U * * K 4» 60 'i * - 
7. fc* 2 ' - > h ^ y i h ^ '/ 'J # - * T' g|$ £ ft tz # * >> * * 9 U * * K * ^ <F 

<*fts< ftinc* -5 X'ltz^ttjkz ft&i+fttf » «s*masK0J tt * its w^to^ffsZ ntz 

fifi5U%S#-f S 3 J: jb*£l*l £ ft&. Mttftlcii. 11^ K >g|fl#li. 1 * fc li * ft Ul ± 
tf>SJR3'ftfc ( Zi^lis -t^Tco) 3 h*>so3Si«fiIiti 1 lD)lifciV/Stfl-?t 
*y -( ; •> > »*?St« 3 ftfcSJMfcfFflK-** Z i: lc J: •) HUh (Batzer'o 

.Nucleic Acid Res. 19:5081 (1991) :Ohtsuka*b 
„ J. Biol. Chem. 26 0:2605-2608 (1 985) ;Rossol i 
n i h s M o 1 . Cell. Probes 8:91-9 8 ( 1 9 9 4 )). #%HJjOffl 
inT\t. i§3^ Zcr>ts 'J?n KiKASfc U. :»*'5ft# , J?H Hfl3AK*>* 

[0149] 

^mjne*icisv^T, ^ff ttset fzit ? > t^itfKBf ) 

^t) ^^nMftic^fflt^r-titti^s ft/ct^^v^ 7 . r^ut^ftfcJ . mmzrzitmm 
isMmnxz it . <r>nwh & i:^t issh s tifcWM * fc a * ft * 

[01 50] 

•so r$?§nj tit, z<r)wmzxf&\zmft-t *b^<^& < tt^ 
mn tiBfft'tas tixv^i *? . ^«ia ftTv><rv»«»t r ^sa J ^^tata 

[0151] 

ot. ii^r. ««i3ft/i«wH («ii*. mMztz\tm®&mmm<?>* f> xtm^mm^ ) 

li. ^<^^H6*ifi^^a-rs^flglc^t-t*4:».<»<o^ 5 fi-Mttffi:«3ftTv->4**» U ft ^ "t 

3ftTv^*v»^flgt rW»J <?>«^lcQ*5Sft«. 
[0152] 

L<ti. cotc + ^^r*^ (ffl^lJ. *8SflBl. v§«<J0^14^ SJS. p 



v K S s Ty K 3£ s ¥■ * 42 5 # 1 '< x H ^ ^ «k V •> * t 4 > 5$ S 4 *b V I- * ** "b # 

) %z^x.ftm\zmmTz>n'<y /-ntstKta smb. ^^5* 

. (tf* L\*%faMm-eiA. * <r> * "5 4*frtt , 4 tr^ai£#rti-e^^-t 

^)-N5?-h?-'tI): #I1^cot ^ t» t K M k <r>¥'ffi\z*>\,*X . r * t» t Kit JxKLt 

^<7>=fc 7 4&ttk UTtts fflitt* pH5. 6 cr> mmffiffi * * ^ SSff ( 
Mitt. 2 0 'C if * V 1 mm) lctfflv^:Utii«¥lff>ft4> 
[0153] 
<*ttfl:*> 

1f ♦SHfc'T^C ov^T tt , fji.tf> Organic Chemi s try. K. I . M o r 
rison. R.N. Boyd 5th e d . ( 1 9 8 7 <f ) 4 k IC 3BK 3 *l T *f 9. 
3*1 «b tt*HBlNB*lc*j\.»TBB51-t*a5 5>'* , #* k L T tf ffl 3 *l * . ' 
[0154] 

4><7> i $fctt 2 «±^**iRT*fl!i^« J F*fcttro : pa-?«s«i6 3 fc*^«? . 
i oiit-c i mcnm.mmizM.m-thz t *) . * lt**«t* 2 

VS^Icf*!^:^^ 7 -f /I, i>» 4 * 8¥ <fc 9 3 *l * . 

C1-C5T*^*. C 1-C 

3 T >i * Jl . C 1 — C 2 7- >u ^ * 4 k fr* ^ If «b *l & . 



t K o * ~> 4 IT'II^ Ltz^BitS tyS:^ 7 . * Bfl fcfflS tc v> T 14 , ROH^^HriC^ti 
* . r ii s 7t^*St^4. *f * u < t4 , RH, ci'-vC6T4^t 

£ . Tf^-'ttLTtt, fll Kt . > * 7 - a , x 9 J - 4 , 2 — 7* 

u >> - A. & ir t)*mi? hfl 5 V* fth\Z £R£2 n ta i^, 
[0159] 

#Bflijffl-*lC fcv>T r 7 A * 4 J ^ tt » > 9 > <■ ^ ? > ^ ^n/O^il & /]§ fi£ * 
^ (r A *7>) 6»<b>j<3iSJ«-ra*— 1 fiHitoS^rv^u , — jftk: C n H 2 n + 
r Ti^.5 n ttiE<?)B»T*>* ) . 7 4*414, jfi &j £' tz 14 # t* T- £> 0 

nz>„ ^mmm\za\^x raias*i£74 *4 J t 14, w Kic»ffi-t*a«*ic«j: ^tt 

A * A (?) H K l£ $ *L fz 7 4 * 4 * l"> 7 . d ti h <r> n W W 14 , C 1~C 2T**'K 0 1 
^C3T***, C C 1 ~ C 5 T 4 + 4 > C CI 

^C77*+.*, Cl~C87iJf'k Cl-vC97***, C NC 1 07**4, C 
1 l74*iJfcllC I 274*4, C 1 ~ C 2 a |J5 3 *l fc T A * 4 , CI 

~c 3 mm £ ntzT >i * a , c i ~ c 4 at55^ tifcT a * a . c i ~ c 5 3 nt t a 
* 4 , c 1 ~ c 6 mM £ ti 7 a * a , c 1 ~ c 1 2 ti tz 7 a * a , c 1 ~c 8P.i 
3 n 7 a * a , c 1 ~ c 9 Etn ^ ti 7 a * a , c 1 ~ c 1 0 m.m 2 n rz 7 a * a , c 

1 ~C 1 1 E}8 $ ilfc74 * A * fctt C 1 ~C 1 2 Bl£ $ *lfc74 * A TJ> *) M h . C C 

? . flJ 14 C 1 ~ C 1 0 7 A * A i: tt , ikMW.'f * NlOflttSftilSfc ti 

7 A * A * « nfc L , >f4(CH 3 -) , x * A ( C 2 H 5 - ) . n-7-af4 (CH 3 

CH 2 CH 2 -) * -T V 7- a tf 4 ( ( C H 3 ) 2 CH_) » n - 7* * A (CH 3 CH 2 C 

H 2 CH 2 -) » n - ^ a (CH3CH2CH2CH2CH2-) * n - - * ^ a ( 

CH3CH2CH2CH2CH2CH2-) * n - - f * a (CH3CH2CH2CH2 

CH 2 CH 2 CH 2 -) . n-*9**, (CH 3 CH 2 CH 2 CH 2 CH 2 CH 2 CH 2 

C H 2 ~ ) - n - J - 4 (CH 3 CH 2 CH 2 CH 2 CH 2 CH 2 CH 2 CH2CH 2 - 

) , n - ^ v 4 (CH3CH2CH2CH2CH2CH2CH2CH2CH2CH2-) 

, - C ( C H 3 ) 2 CH 2 CH 7 CH ( C H 3 ) 2 ^ "CH 2 CH ( C H 3 ) 2 * 

^ $ ti -5 . *Jitt. Cl-C10BII$tlf:74*4ta, C 1 ~ C 1 0 7 A * A 

[0160] 

# WUNB * IC fc^T . T<&^7 A * 4 J JJ . CNC 6 74*4Tfc9. WH<tt. C 
1 $ fc It C 2 74*4TJ)$. 
[0161] 

^Bfl^fflStctev^T T>- ^ a 74 *4 J i: t J . Sj^l§tt574*4tvo. ra:« 
$nrz> 9 tit a* a J k tt, feiTlc*a«-t*SljlSk: J: oTv- f D7**^Hi'B« 
^tifcy ?D74*44vn« M^^JktTt4, C3^C4HD74^4, C3~C5 
>- ? d 7 4 ^ 4 , C3^C6-/^74*4 > C3~C7y^74*4, C3~C8>- 
^ a r A * A , C3~C9y*D74*4, 03^0 10^^74*4, C3~C11 
x f u 7 4 * 4 , 03^012/^74*4, C3-C4SI5a/:HD7^*4, 
C 3 ~ C 5 H1H 3 n fc > 9 a 7 A * A , C3~C6 Him 3 ft fc ~> * a 7 4 * 4 , C3~C 
7 ai3 3Hty^a74*4, C3-vC8 SfH $ *1 *s 9 a 7 4 * 4 , C3-C9It!^ 
n fz > 9 a 7 4 * 4 , C3^C \ ntzis 9 vt 4*4, C3~C 1 lli5ft/: 

x ^ p 7 4 * 4 $ 14 C3~C 1 2II5»^ >- f a 7 4 * 4 T- 0 » -5 . . J 14 » ^ ^ 
n 7 a * A k L T 14 , v ^ p 7' n f 4 , >- ? a -v * x 4 # ir £ 11 -5 . 

[0162] 

*HH*ffl«4>. T74*U>Jkt4, r 7 4 * 4 J "o *g 6» *l 2 ttfi f> 31 T* o T , ffli 

14, >^U>, x^U>, h > U > » ^h^>^U>, -<->^>^U>, -v**t>^ 

U>, ^7'5'>^U>, ^-^^^^b^, ;-^->>^U>, •t'^>>^U>. 7>-r*7> 

[0163] _ 

^iflifictev^ T74r-4j ill, x* U > , 7-o^U>fiDJ:7&, I*) ic__a 



f&\z C n H 2 n - 1 - ( c n l± 2 W±«>jE*>&RT** ) . rH«3 **• 

-^•&v^7o MttfliJ L T 14 . 0 2—037*7^*. 0 2—047*7^*. C2~C 
5T*ts*. c2~C6T<it-'k C2~C7?'^-'k C 2~C 8T*t-'k 
C2~C9Tiy^»k C2~C LOT^y-^ C2-vC 1 1 7*ti*ifcttC 2^ 
C127n--k C 2 - C 3 iff $ 3 ft£ T * r - * . 0 2-04 iff ft £ ftfc T * y - * 
» C2^C51l^n/;T<lt-'k C 2-vC6I»3n/i7Ay-* > C 2 ~ C 7 H« 
<? ft T * 7 =. * % C2^C8I«8nfc7*t = *, C2-vC9II?Jifc747-i 
. C 2 — C 1 0 M.m 2 ft fz 7 * *r - * , C 2 - C 1 1 III $ ft fz r * 7 - * * 14 0 2 - 
c i 2l»?ft/:7^7-'n:-J> , )©5. ::t\ flittC2~c l or*<f*ktt, & 

Jfe/B^* 2^10 flU $ ty ifi IP. * tz\tftH#.r>T >l 'r-'ls^MM L „ f - * (CH 2 = CH 
-) . 7 V * (CH 2 =CHCH 2 -) . C H 3 C H = C H - * fc ***J S ft * . * . 
#J £ 14 . C 2 ~ C 1 0 Hft £ flfz 7 >l 7 - * t 14 » C2~C 1 07iVziTJ)ot, * 

^7 *> i x rz\tm.®L<r>*&m=?- **r«*ic «* nnaftTv^twtv^. 

[0 1 6 4 1 

*o^*fflSicfcv^T r > 9 ° ^ * y — ^ J l^li^ttS7^y-*^v>7, r 

*lfz > 9 * T >\, T - >\, \ tit. T IC ^H^T SiSBSJSlCioTy ? n 7 i y - * <^ 
H**S»$*lfcx jrpT*rc**V^. # #J k L T t4 , C 3 ~ C 4 x 7 ci 7 * 7 - * 
. C3-vC5y?o7^7-ik C3~C6y ^D7i7-'k C3~C7/?pT<17 
— * , 03^08/^711.7-*, C3~C9/?n74.t-*, C 3~C 1 0 / ?a 
7* ;u 7 n 4, N C3~C 1 ly^o7*7-* v C3~C 1 2HP7*V- * , C 3 — C 
4I»5*lfc>'?D7*7 = Jk C3~C5lKS*lfc>'?oT*t = *, C3~C6I 
ft $ ft fc x ? a 7 * 7 - * . C3~C7Itt$*ifci'?t37i7=i« C 3 — C 8 Sft $ 
ft fc -> * a T * 7 - * . C 3~C 9Sj^$tlfcy ^a7i^-4, C 3~C 1 Oli^tl 
f z y ? a 7 * 7 - * , C 3 ~ C 1 1 IttStlfci' ? dt* r^l. ifcttC 3 ~C 1 2 Xtt 

> ? d ^ > f ^ »K 2 — v ^a^^-t^.'U&i'fo'fJ^^ftS. 
[0165] 

^Bfl^ffl^ . f 7 * 7 z I > J i: 14 » rT * 7^;l, J &» ib i» ft * 2 {ffifiOgT'£>o T . 
fllj ;L 14 , tf - U > , 7 a ^ U > , 7f^L >f if 
[0166] 

4cBfl;NB#lCftv>T Tt * *->\, J i: 14, t -fe U > CD J: 7 * , #7 1*1 le -fi*S * - r> 
fr-T SJJ§R/jJK)M<t*i&fc^*^/l7^*-^frftT±-f 4 1 fifi^S^uv^ C n H 

2n _ 3 -Tfl3ft<& (::!', n 14 2 JaJb*)IE*>SSSt-C*»*) . rH*dftfcT*^- 
*J J: 14. ]jlTlcaS"tSK»aic * oTTiU^-*«^H<»»B«diifcT*^=.**v»2 
, I#Hi:LT(l, C2~C37*^-/k C2~ C47*^-*, 0 2— C57/u^-_ 

* . C2~C67)lJf-'k C2~C77iJf-'k C2~C87i%-'k C 2 — C 9 
7^^, 02-0 1074^^^ C2-vCl l7U--k 02— 0 1 27**- 

* , C 2~C3It!^iifc7AJfzi, C 2~C 4 gfl^ ^/c74^-'i, , C 2 — C 5 S 
«$.Jlfc7/^-'k C 2 -C 6 lild tltzT'V^-'V . C 2 -C 7 Hft2 ft £7 

* . C2-C81H!?n/:7U-'k C2-C9III?nt7^-'k C 2 — C 1 0 
iff ft £ ft fc t * * - *.. C2-C 1 1 Iff ft *fttT* + i**tttC2^C 1 2 «!* 2 ft 

T * ^ - * T- ^r> •) m h . ^IJ 2- 14 „ C 2 ~ C 1 0 T * * - A, t 14 » M 2. \S)& ^ H 

-f % 2 ~ 1 0 fl*l # t? d. * /!: 14 #tJ4K T * * - * ^ .^i* L , ^ - * ( 0 H = C — ) . 
1 _ -? a * - * ( C H 3 0 = C - ) * ir Jt»*fW^ 5 ft * , * . W i v C2-C10It!S 
3ftfcT**=-*fctt* 0 2— CI 0T*Jf = *fftoT. ^c07*>l*r-l4itSCtf07K^ 
BCtIS* HISS Sick HIS^nTv^t^^vn. 
[0167] 

*W«H#+. fT * * - U > J 1 14 , fT*^--* J ^■b.^J^ftS 2«»IfftoT. 



[0168] 

*BWf icfcv^T rT^n^-y J t\t, t 'i => - >i1&<r> t h ci * > M<r> * miR"? 6** to 
hTilif 4 1I^S4ih\ -l&kzCnJ-^n+l 0- "^ 3 * 1 ' 5 ( c z T • n tt 1 W± 
rtgaTfci) . rs«Sftfc7*3JfH - l:tt« JaT£*£-*-*K««£ «k -> T t >u => 
(7>H ib'Bfg 5 T43^y^U7. M##J t LX\t. C l-vC27A3 + y> CI 
-vC37^3^y, c NC4743 + y, C 1 5 + CNC6r*aif 

v. C NC7Ti3Jfy, C 1 ~C 8 7^ 3 Jj-y , C 1 ~ C 9 7 )|, 3 •> . C 1~C 1 

0 7 )l 3 + y , I743^y> C l^C 127^n^y, C 1 ~ C 2 W.1% £ tl 
7 ;l, j y > C 1 ~ C 3 UWl 2 fl tz T >V n * > „ C l^C 4I«3*lfc7*n^y, C 

l^C5Itt§*lfc7*a*ys 0 1^06118^^:70^^ C l^C 7B«§n 
fc7)l>3 a fy> CNC8I«S*lfc7*3Jfy, CNC9I«^fc7^^y« C 

1 ~ C 1 0 mm 2 t * n dp v . C 1 - C 1 lIK3nt7*aJfySfcttC KC1 
2I«3ilfcT*3ify?*9S4. :CT. #1) i ti . C 1 ~ C 1 0 T >l n * y t 14 . & 
jfeJH^F* 1 ~ 1 0 fflf*to&.MS.rzliftttW;<?>-r >\> ^ ^^^MML . > h * ^ (CH 3 0- 
) . i h * x (C 2 H 5 0-) . n - f n * * x ( C H 3 C H 2 C H 2 0-) S: ir fc**J 

[0169] 

3tl^^ ? a T <u y — ;u J jafr*>3S*v* 7 . &i!US£«?5f§rli£& * rzteltJs&WiZiT'ah Y ) 
4&mmm. C3~C5&iilJSS, C3~C6&i?UH£. C3~C7^IIS> C3-C 

s&mmm. c 3-c 9 ^isi, c 3~c 1 o^iJ5S. c 3 ~c 1 1 &mmm. c 3 

~C 1 2)^I1S, C 3 ~C 4 H«3ftfc&3fcIS3S. C 3 ~ C 5 ■« S tlfc**«* . C 
3-C 6'Itt«nfcUi*«S. C 3~C 7iB«3nfc^*JR*. C 3 - C 8 S» S tifc* 

^js'is. c 3 ~c 9 mm* firz)kmmm. c 3 ~c 1 0 sms ntzfemmm. c 3 ~c 1 

lSI«3tifc^i^iifcttC3-C'l 2 11^ tifc^^^SX-^ 0 ^m^^ii^ 

c 4 7 &mmmkfz&c 4 7 wm2ntzfemmMT'3h*) uz. &mmmti, 

[0170] 

Situ?. ;;T\ -^n/K^tiU 0. S if «k V N ^ «b 4 * & * 1 58 JR 3 *i - El-"*** 

fpilitin. mt¥mt LXIX. C3~C4SIHI, C3~C5^I1S- C3-C 
6!^*SI, C3-C7i^USi> C3-C8rai, C3~C9)^Iil, C3-C 

i Q&mmm. c 3 ~c 1 1 i^isi, c 3 ~c 1 2^ms, C3-C4i«snt« 
mmm. c 3 - c 5 11$ ti/z^^ns. c 3 ~c e hi* 3 nt^^«i. c 3 ~c 7 a 
»§ss nr-ikmm&^ c 3 8Hi$a£ nrz&mmm. c 3 ~c 9 wmz nrztemmm* c 
3-c 1 oiU!3nfciji««i. c 3-c 1 1 mm^fifz^mmm ^rzitc 3-0121 

ia*a*fc. c 4 -c 7 &mmm*rz\zc 4 ~c 7 s» $ *ifc&&ia*'>&S5JS ; f * 1 0 



• [0171] 

£#t 5 *l -5. Etg^T- a $ $ f- ^ * v> 7 , 
[0172] 

. **yw.w ( = 0) stiif t^fvii^ ( = s) X' & i w z> ° 

[0173] 

^mhmic&^t r^o^J ^ misnfi 7 b ^ic«-t h ■? v m (F) . urn cc i 

) . H3S ( B r ) » 3 *** ( I ) ir<^7cm<^ 1 ffl5*>£*v* 7 .- 
[0174] 

[0175] 
[0176] 

t 5 ; j t a, t 5 ^H^T-cjHU^niSftifSHisntt^^v^ 7 . 

[0177] 
[0 1 7 8] 

U-Stvn^ -G ( = S) OH. -C ( = 0) SHifctt-CSSHf T 
[0179] 

* wdhbs + . r7^*j ktt. * *> * - flora r t * J ^ ° >- T * * * ;u 

*,\, X-Ji\zmm V-r <) -'i J *>**S£- LfcT 'J -iu flitt, r-te 

* , u n _ 7 - o / W 4 A. . i-^nn-Mi- n-7f D ^k t - 7 * a -f A . . v * a 
^DA-M'k y?n^?M'k y^-OVi^k ^^^^'^ > 

^ a . + 7H ^ p-f7M ^**#t * . ra«3titr<>*J kli. Ti/4tf) 

*lfli*lc3sv^T 5 H J ta, T> ^ -T^tK^^^S (Tfc 'I'D TH«Lfc* 
T*> *). *f * L < a. -C0NH 2 T«3ft*. ri«3nfcTSKj t a. TSHfl 

= o ) - t? t l t <r> it 7 , r mm s n fc # * * - * J « ♦ ^ e ,c tev ' T 

IIHtStJ.^ (C = S) -*#t*. f t**#=»nctt. fnh>fei 



[0183] 

*flB*IBSlc fcv^T I"** * — * J kll. !ftttST-£><E. - S 0 2 - * £ tf * ttft L 
[0184] 

*BH^«k:i» v^T [ i - >v \ tit. »|ttlT^4-S O - * # t? "t <^ % ttft L 

ti T v» -5 X a, 7 x. * % -5 <■ 

[0185] 

*B«^*icfcoT r -j — ^ j t Us 35&mibiit*m<7>m\zi&&-t s^mm^t)* i fin 

fk LT4f 4S%vn^ # afl *!H # lc fci^T , r&tfcJS* J lc & a" 2 ft £ . 7xx 

ns. rst$&2 iifcr J tit. raeic*sv^T5UR5*i*HttaTaa$aiTv^*T 

[0186] 

jl- ^ jf: Gfc "t -§> . 
[0187] 

* b^kh 3 4, s p r n > -J i: a , fj ii . 7 x - u > . t7f^¥t'?if^n*,3 

•o ic !¥ L < 14 , 1, 2 - 7 x x. u > . 1. 3-7xxu>. 1. 4-7i-^>f»'#if 
<b ft & . 

[0188] 

* Rfl &ffl % * . r^fD7H>J k \ 4 . fill *. It s * * 7 * . > >m ^ . "7 -7 > >M * , 
ly^yM'^i'fif'btlS. $«blcg¥U<U, 2. 5-ft7i>xM'k 2. 5-7 
7>yM ^^fe*#l-r«b ft*. 

[0189] 

*lfliHBS»c tev^T r t H p * ~> A, T = -'J i: 14 > * H n^y'^T 5 >NH 2 OH^b* 
[0190] 

•4^ BJj$Bflftcfci*T r N - t >v * >\* t H n ^ y * T 5 J J J: 14 , t Ko^y*72>»a 
^mi^ tC*S^-r -S^SR/S^ * * A ST?I« t t D ^ y '1/ T ; 
[0191] 

*Bf)WmizH^X r t K 9 V K J i: 14, - C 0NHNH 2 t't^ti5St^i. TEE IS 

$ nfek h* 7 y f j tit. rmizte^xmnz nzm.mmT-w.m2 nx^z * k => v h * 
« -t * . 

[0192] 

*lf)«Il:Jjv^ r^*tS*'^<y Kj tit. H 2 N C SNHNH 2 f $5 ft5S* 
[0193] 

[0191] _ o 

*WJW«lctev^-r rilT>^7i,£J fc»4, -N+ (R 4 ) ( R ) ( R b ) ^ 



7*^Aj t l±±ieT-SH L 9 TL'lhh. aiW. r4«ST>t=.^AllJ 14 . — N + 

(R 4 ) (R 5 ) ( R 6 ) ^> 4 k LTl^ffMti. 

[0195] 

#BfliNfl^lc*> ut r^iel J £ 14 v - 0 HTi 2 *i*36*v> 7 , |"*^SJl4. T ^ K 
[0196] 

#5&BJHci>uT. rT*T*t K J 14\ «1i£-C*>*-CHO*£t*'b*>***:ftLfc s t; 
[0197] 

*J£BJ?lc;fcUT . r#*#>«U £»4. »ttiTft*-COOH**t»"titf)***tfc 

ti»4*«'#>»*isitL. r t i t t k m$$fc J t s^°rfi6ic $ tiff 

[0198] 

*HH,*B] H IC u T . C K C2. . . C n 14. ftoT. C 1 tt&ifeS 1 

[0199] 

[ 0 2 0 0 ] 

1 ISMS 2 lUJi<o**fRT*fl!lwraT-*fcl4«TaTKa«i* c t 7 . **ITt 
[ 0 2 0 1 1 

gtli t L X \t s T >V * >l . is 9 a T >*> * >l> . T * * - * > S' * D 17 ,l * - ,l - T * ^ 

- T;U ; &UU1£\ a - V > . F n * -> * . x T J 

- h a . T = ) . ***^fy. # * >< * -t * . T * , T>^*75-', 

* t ; H < EJfS 3 # * # - * » SIS 3 ftfc * * * * #=■ * * 3 n, * - * * 

z» * v r * r - * * * x . v * -r >l u * is T '\, * >l . " a V ) T >l * 'V 

„ a r > . — (- o , v T * . T v * * * -> , K F u * is , > >U *7 V h . * * # 

^ Sy s f t**#*'>. T*n* t - >u * * v * ^ - * . # ji, * -f 
[ 0 2 0 2 ] 

[0203] . 

Hft«»/xrEfc U 14. h'J7**aftft(TFA) ic«k*lxlCte«kt/Pd/C*Wv'>4 

[ 0 2 0 4 ] 

*BB,^SlCfcv>T r«»SJ i:LTl4. Witt. 7 iU * U - * > h * ~> * * * - CF 
m o c ) S . 7-kf *S> ^ > v- ^ £ . vM 'U S . t-^h^^***-**> 1 _ 



> * >l is ') H x * i\, * * •> ii >l # — >l & s 2 — — \~ a — 4 . 5 — V > 1- * > ~* > i? >\> & > 
2-^1>d-4 , 5 — v > h * v -< > if >i * * > ii & * — & M . iJ >v ' * > — h S & £ fc f ft 

3* ft t LT^if «b ft * , ftmmit. m*.\-x* ^5 >im* torn 

rcti <r>&mm-zi%m? z fztbizm^ z z t a't- s & . /x pe<^> * fr i <e t ce i; . m*<nft 

•J ^S^/itt^n^tfOl^if-*^ iTib'. 7; J ScOf^llSlCljT-t * * g S 6> -<> ^ * 

*>*T § £ « TS / t^ylfciVN-T/^^T; J t^yl^SII t LT« h 'J > * 
jl i, >) >i x ^ >u * df v ij >l X — >\> * . 2 — - h a - 4 . 5-v>h d r>-'<>v'^pi-^->'7!7 
* # - ;U g * tt * ft ^ * L O. 

1 0 2 0 5 1 

■*$LW<r>&?? : &\zis , I(Bi:t5±it1?!tt, Jx IE iS «b 3* $i *5 (*R(5«*. S'J£ 
nR«ft. SflEftt) *yjK#IfT«ffl 3ft*7j3; tt.'l'.^ SSa. 55fe#« * 

. SBflt. itfS; Iff 111. ?P7K77^5t) *»*^*>*T«lf*LT# 

[ 0 2 0 6 ] 

( * ufl *ffl « tc *> T ffl i> «o il £ - «i$*r ) 
ff<7>tt«T§EBl*)lc<fc£ , lT$Ht^ £ft^ Ififlf, #T£^. itfc^ 

1 0 2 0 7 ] 

Vk9s^\z fcoTlJu?* 9 3ft* 0 , ffl*. iS.Maniatis. T . et 

a 1 . (1989). Molecular Cloning: A Laborato 
ry Manual. Cold Spring H ar b o rfeiWf «3 rd Ed. 
( 2 0 0 1 ) lAusubel. F. M. .et al.eds. Current Pr 
otocols in Molecular Biology. John Wiley 
& Sons Inc.. NY. 10158 (2000) ; I n n i s . M . A. (1 
990). PCR Protocol s:A Guide to Methods an 
d Applications. Academic Press : Inni s. M . A. 
et a 1. (1995). PCR Strategies. Academic Pre 
ss:Sninsky.J.J-et a 1 . (1999). PCR Applicat 
ions: Protocols for Functional Genomics. 
Academic Press iGait.M. J - (1985).01igonucl 
eotide Synthesis :A Practical Approach. 1R 
L Press:Gait.M. J - (1990). Oligonucleotide 
Synthesis:A Practical Approach. IRL Press 
tEckstein.F. (1991). Oligonucleotides and 
Analogues :A Practical Appro a c .IRL Press 
; A d a m s . R. L . et a 1 . ( 1 9 9 2 ) . The Biochemi stry 
of the Nucleic Acids. Chapman & Hall : Sh a 
barova.Z.et a 1 . (1994). Advanced Organic C 
hemistry of Nucleic Acids. WeinheimlBlack 
burn.G.M. et a 1 . (1996). Nucleic Acids in C 
hemistry and Biology. Oxford University P 
r e s s : H e r m a n s o n . G . T . (1996). Biocon jugate T 
echniaues. Academic Press IMethod in Enzym 



ology 2 30. 242, 247. Academic Press. 1994 I 80 W 

jewhs^ rafK^*9A&f£3a»«f^s*« j ^±?±. 1997; *b + . sti^. m*>***-^ 

tlf. l!t^U>T^7-(^ 1 9 9 7 : l£#fifr^tf>g:!r kd-H«* R*Yt^^ 
3fe£iH«t-fe> 2 0 0 1 £ iriciefX£ tiTfc •? . cii'b tt#Wiffl*Kfcv*TraiI 

[ 0 2 0 8 ] 

c h * l o 55 mmm<7> n m ) 

«Hl*JTigi:iScK*tf -5 C i: & Z t It W h frX-fr -5 . 

[ 0 2 0 9 ] 

[0210] 

u t . ■Wiart*x - v v^u , a h $ fcautfb** ( f e 3 o 4 ) ft f ^B&tt^^fc * v 
z<7>p?<7>3km\ztemtrz&. m. * h >ft ir^JBfca-tffc&att^-e 

IC *!) HI 3 *l i\ Il»*fffl<?)41«iT'*>oT^i:vvU n n -f K fc.flSJ* L» * 

c ftic * o T . JCfifl-flf^JB/fca'SS < ft 0 . ( '< -v 7 r - $ fc&fift t ) t 

Mt^^LD I -TOP MasslciM t>ik»*»ll^i»v^. *»*JTfflo 

•r h 7 * PoMfe^A g N O 3 ^fflJtSU^fiETTfSyLS * £ - t \z £ oTftflBl-** - 

LwitfcKSJKicisoT, *%i^HI^lT tt, LDI-TOF MSffilcioTlf 
^;ri^, *ftflTtt, K^^MALD I - TOF M S « lc t ffiffl ^ ilT S fz v h y 
v^^t^lC'^tLi'V^ S*^MALDI-TOF ^4Sv^^cfcv^T. r*#J« 



life wiftfl^ ft (JRflc. ^Hgfcsfi^P) CJSJf-fS c t \z =>: •? , ■? h >) v * * 

7'J-iLDI-TOF MS*. SSSEJK jEfll C tf 7 Z t it>*T- § S . * fc? . ^^Bfl lc 
fc\^T. ^ K 'J -v 9 Xg^*#ffl-t Siffrlcii. ^<7>£F£ LuMit LTs 2. 5 - x 
K o y ^ > 7 -v 9 T : y v K » a — >- T J — 4 — t K d 4f 5/ — *r 

t r ans-3--(>l < -*-T? Hi, 1, J-f7H> > 3 - t 5 ; 

-4-t Kn^yflfH, 9--hD-?>h7^>, 2~f=>M>$K 

- f n »; > & , =i * > > h V ^. ,u 5 — — >uBfr. 2 ' - ( 4 - 

t h'o^y7i-ilT'/) £&#SK yx?;-*. feJ:V3-T5 ;-^PJ> b'^H* 
tbtl€»)b^ ;ft<bi:l!R£3fta^. ftttf iEU^h 'J 7 ? xM^ti. 2 . 5 - i> ts K a 
Jf- v -* > '/ "f v 9 Tis V h' T' J)li. 
[0212] 

[ 0 2 1 3 1 

-**5$ ( 1 ) : 

(R-S) n -M 1 (I) 
(3*<K RllffiSKJSTftO^ S lifi/rtftJE^T'* *> . M 1 li^tlST*) 0 x nttM'lcWt 

4 (R-s) *^^aa&Jt*^u. i \>i±.<r>m&-?&z> ) 

(II) : 

R-SH (II) 
(5^4>, RfcJ: VSttiIIBi:ISl*#6-?*>*) T?^Sn*ft^-^t L < H^<wffl, *? * V/ 

$ 7c li 

(III) : 
R-S-S-R (III) 

[0214] 

(IV) : 

M 1 -S-X-CH(R)-S-M 1 (IV) 

, x li <r m t *< * u > ■ a u i& t >\> *r - u > t & ) 

-ttst (V) : 

HS-X-CH (R) - SH (V) 
(5t+, R. S*?«fc VXtiBOiei: [s].W:#T3bS) 5 ti Z 1£tr*B t L < « * <ofi. *f * 
if / * li 
-ft** (VI): 
[0215] 
[ it 3 5 ] 

N R (VI) 

S 

[0216] 



[0217] 

£ *? £ ^ »c glj cr> ^ ® ic X . * » BR it v 
WTwlg : 
1) 4IH^T^)jt (*m»l*k:*jv»T. KIT« 



-S-Y- (OCH 2 CH 2 ) 

-S-Y- ( O C H 2 C H 2 ) 

-S-Y- (OCH 2 CH 2 ) 

-S-Y- (OCH 2 CH 2 ) 



- s - w 

- s - w 

- s - w 

- s-w 
-s- ( 
-s- ( 
-s-w 

- s-w 

- s-w 

- s-w 

- s- z 

- s- z 
-s-z 
-s- z 
-s-z 
-s-z 
-s-z 
-s-z 
-s-z 
-s-z 
-s-z 
-s-z 
-s-z 
-s-z 
-s-z 

[0-2 1 8 ] 
[ it 3 6 ] 

N N 



n 
n 
n 
n 



C 
C 



N H 

- N H 

- N H- C 
-N H- C 



= 0) - C H 2 -O-NH 2 - 

= 0) - CH 2 -0-N.H ( C H 3 ) 

= 0) - CH ( N H 2 ) - W 4 - S H 

= S ) — C H ( N H 2 ) - W 4 - S H. 



-O-N H 2 » 
-O-NH ( C H 3 ) . 
-0-W 2 -0-NH2- 
- O - W 2 - O - N H (CH 3 ) 
H 2 CH 2 0) n-w'-O-W 2 



n 



-0-NH 2 > 
-W 1 -0-W 2 -0-NH (CH 3 ) 



H 2 C H 2 O ) 

-C ( = 0) -NH-NH 2 > 
-C ( = S ) -NH-NH 2 * 
-NH-C ( = 0) -CH ( N H 2 
-NH-C ( = S ) -CH ( N H 2 
-Z 2 -Z 3 -Z 4 -Z 5 -0-N 
-Z 2 -Z 3 -Z 4 -Z 5 -0-N 
-Z 2 -Z 3 -Z 4 -CH ( N H 2 
_ Z 2_ Z 3_ Z 4_ CH ( N H 2 
-0-Z 3 -CH ( N H 2 ) -Z 6 
-0-Z 3 -0-NH 2 ^ 
-0-Z 3 -0-NH ( C H 3 ) . 
_ 0 _ z 3_ Z 4_ Z 5_o-NH 
-0-Z 3 -Z 4 -Z 5 -0-NH 
-0-Z 3 -Z 4 -CH (NH 2 > 
-0-Z 3 -Z 4 -CH (NH 2 ) 
-Z 3 -Z 4 -Z 5 -0-NH 2 . 
-Z 3 -Z 4 -Z 5 -0-NH (C 
-Z 3 -Z 4 -CH ( N H 2 ) -0 
-Z 3 -Z 4 -CH ( N H 2 ) -Z 



) - W 4 - S H . 
) - W 4 - S H . 

H 2 " 

H ( C H 3 ) . 
) -0-Z 6 -SH- 
) - Z 6 - SH x 
- SH . 



( C H 3 ) 
-0-Z 6 -SH 
-Z 6 -SH. 

H3). 
-Z fc -SH, 

6 - S H . * Tz It 



NH 2 



[0219] 

( 5^ * „ Y . W 1 ti J; V W 2 14 s * ft ft 8? i L 

1 2T*y = L>ifciJC2^ c 1 2 t * * - u 

w 4 a » cl~C2T4^^>T•^> , ) ; 

z 1 ii . am 3 ft-r ^ -r >b «k v> t u > * a ■£ 

Z 2 ti. ■££sss«£ia-e*> "J : 
Z 3 * V Z 5 14 . f tlfilftjilTC l-C 1 
Z 4 14 . -o-c (=0) . -o-c ( = S ) . 
) v -0-. Zfzit- S-x-$> •) : 



T. Cl~C12T>u^-U>. C 2 ~ C 



-NH-C (=0) . -NH-C ( = S 



Z 6 li, C l-C2 7^^i,>T'J.*) ; 
n 14 1 — 1 0 co^&T'&S ) 

XHL 

[ 0 2 2 0 ] 

ig^a-g-r* c **«p* l < * mm<n r * t- t k si 3 *i 

b ^--tfT-Kaii LTT^ft H m-ZWh) WWhtl* -fk^'SlC «fe i: L T 14 

„ t H 7 y >^IS ; £f If 5 3 t iti'T'S 5. *^.D^<^^v£T-i4. fi$ *«LH:fc «* lMti*5i * * 

n n m a? t ffl v^t t * < » w^m xffl^T t * o. m^^iiiST-^o 
^ ib t >u t* t h mm s it * (mz.it. ^ t * a*^ 8 -a t 9 & <n ra * re *u a -a- * * 

) 14, a ^JfcBH-.h 'J ^ ^ ( N a I 0 4 ) 4' £tf>SHt*J fc'ffl ^ <b ft & , 
I 0 2 2 1 1 

[0222] 

[ 0 2 2 3 ] 

J; V 

[ 0 2 2 4 ] 

ro 2 2 5 1 

tf$LLv>%mmm\z*>\,*T. xiex^i) t*=i-*&s«. mm***. * 

LuT^a - * fc L T 14 . > 9 ) - * , jz 9 J - >l . n - 7 a '< J - >l . A V ^ a 

; _ JU s n _ ^ 57 j _ , u i,t^i-r^ n 4 . ^JLvm-t /u&igflSBS L T 14 . x > * >u x 
— t- 11 s i? -x. * 1 — =r il . f> 7t Ko7 7>i«f IfibilS. ± 12 X 1 ) frli £>*IZ> 
figa-2 0'C/)^ 2 0 0 , C, iff ^ L < 14 0 'C ~ 1 5 0 *C . 3 «b lc *f * L < 14 2 0 *C ~ 1 

fif * Lv^„ ±1CX^ 1)14. 0. 1 mm~2 4 Bf L < 14 1 Bf 1 2 »f ^T-^f *7 

*l ^> . 

[ 0 2 2 6 ] 



[ 0 2 2 7 ] 

±161*1 1 ) IcftuT. $k (WittF e C 1 3 ) *>*FfcTTKPE*fT 7 £ . 

repass i: K^wi^m* r*fc# J gpaicir^i&ttfcWvfc^H-iftfcttiSnfi^** £ 
/fflna tmmz tt, )xm'&\zfflm-%^& LTf&tiTiHiiixL . H*##r-t* - ^nai^T- 

fee ,To««* 4*J!lixP5% W#f"t* C ft*T-§ h , 
[ 0 2 2 8 ] 

£«*>*lf?T ±§CI*I 1 ) h 7 ? a n£&<7>tt*> 0 lcffi&& ( A g N O 

3 ) £ ffl l"> -5 C fc IC £ »M7 7 C fc <?*T- § £ , . 
[ 0 2 2 9 ] 

1 o^^fflicfcv^T^ #?|ifltt. KJET.il 2 ) ?»<bftfc<felB-**ft#« tttt? Sit*? 

fx i&z tz \t m & ix j- 1 tc ft l „ jsi^^ + <^<feia-«##«^»t^^«bflift/a^%'&-t**tt 

-5 . 

[ 0 2 3 0 ] 
I 0 2 3 1 ] 
[ 0 2 3 2 ] 

1 -ocof%m\zis^X . ■teZtW it. a ) ff H$ ftTv^T <b £ :r 5 J f*H£ ft 

[ 0 2 3 3 ] 

* * i> 2£ , KMJ^Hi, Ty K S v * -b 5 U >v >< is H S ft J: tf x * t- -f > ft S & «b if 
C*ft 'b<7>!$i$tt^<b &S8*6^SJR£ ft£g. ftilf 

[ 0 2 3 4 ] 

c ft <b ic =k o T . &Wttfi^*>3iIH J:C«M*fctt««l£ 5 frtoB kffiSf^ffl^S 
[ 0 2 3 5 ] 

1 o cr> m 30 IC ft v> T . * IE W it . 

. z <o&«-fr«85ai1g^#UU KT<7)^ (*nJJSR«lcftv*T. JaT*>5**>8¥* CY &T 
kti) : 

M 2 - (S-Y- (OCH 2 CH 2 ) n -NH-C ( = 0) - CH 2 -0-NH 2 ) m - 
M 2 - (S-Y- (OCH 2 CH 2 ) n -NH-C ( = 0) -CH 2 ~0-NH ( C H 3 

) ) rn x A 

M 2 - (S-Y- ( 0 C H 2 C H 2 ) n - NH_C ( = 0) _CH < NH 2> ~ W 4 ~ S 

H ) m . 



- (OCH 2 CH 2 ) n -NH-C ( = S ) - CH (NH 2 ) -W 4 - S 
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( 0 c 


H 


2 CH 2 
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- o - 
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M 2 — 
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-z 2 
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Z 3 - Z 
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- o - 
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( s- z 1 


- o - 
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3_ Z 4 
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( s - z 1 
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( s- z 1 
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( s- z 1 


-Z3 
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-Z 3 
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3 > > 
NH 2 ) 

NH ( C H 3 ) 

- VV 1 - 0 - W 

- VV 1 - O - VV 
H-NH 2 ) m 

H — N H 2 ) m 
) -CH ( N H 
) - C H (NH 

4 - Z 5 - o- 

4 -z 5 -o- 

4 — C H ( N H 

4 - C H (NH 
( N H 2 ) - Z 

NH 2 ) m ^ 
N H ( C H 3 ) 

- Z 5 - 0 - N 

- Z 5 - 0 - N 

- C H ( N H 2 

- C H ( N H 2 

5 - 0 - N H 2 
5 - 0 - N H ( 

H ( N H 2 ) - 
H (N H 2 ) - 



2 - O - N H 
2 -O-NH 



2 > 

(CH 3 ) 



m 



2 ) - VV 4 - S H ) 
2 ) - VV 4 - S H ) 

NH 2 )m- 

N H ( C H 3 ) ) m . 

2 )-0-Z 6 -SH) 

9 ) - Z 6 - SH) 

6 -SH) 
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m 
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m 
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> m 

H 2 
H ( 

) - 
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) m 
C H 
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Z 6 



) rn * 

CH 3 ))ra> 
0-Z 6 -SH) 

Z 6 - S H) 



m 
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3 \ ) m N 
Z 6 -SH) 

— S H ) m . 



m - 
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[ft 3 7 ] 

N N 

A X .NH 2 
3 N N 
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(VII) 
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[ 0 2 

(5^f. 

mli. M 
Y . VV 1 

^ — L > 
W 4 tt . 



Z 
►) 

z 
z 
z 
) 

z 



1 tt. 



3 £ 

4 14. 

. -0 
14. 



3 7 ] 

is <fc <^W 2 14 . * *l * ft ntL L T . C 1 
* C 2 ~ C 1 2 7AJf^^>T•J) , ) ; 



C 1 2T<^L>, C2~C12T4 



6 

n 14 1 
[0 



VZ 5 li/f tlf tl5*4LTC 1 - C 1 2T >V*L > X'3h*) 
-O-C (=0) . -0-C ( = S) . -NH-C (=0) 

- x fz\s — s — ~? 3h i ; 
c i-C27i + i>t^') ; 

3 8 ] 



-NH-C ( = S 



[ 0 2 3 9 ] 
[ it 3 8 ] 



-fft5* (VII) 



N N 

M 2 J JL J^v. ,NH 2 
S N N 2 
I H 
NH 2 



(VII) 



m 



[ 0 2 4 0 ] 

[ 0 2 4 1 ] 

[ ft 3 9 ] 

N N 

A X .NH 2 
HS N N 



I 

NH 2 



H 



[ 0 2 4 2 ] 

T-5t2*i. 4-T3;-3-tH7y ;-5->U^M-, 2, 4 - h V r >/ - ;u ( B6 
|: AHMT) ^SH*fc*&«kKJCL^£LTT.Sfc«£-#T*>S. C^AHMTtt. 
**A7*T*t K UtttTitT'i: K k KMC jxJ£^-&M feists k LTft*>*iTv»4 ( ffl 
ftsfr-ZM2. 3, 4 Vttittt*!* 2 #M) . 
[ 0 2 4 3 ] 

[ 0 2 4 4 ] 



[it 4 0] 



-4S-Y-(OCH 2 CH 2 ) r ,-NH-C(=0)-CH z -0-NH 2 ) 2 , 

-4S-Y- (OCH 2 CH 2 ) n -NH-C( = 0) -CH 2 -0-NH(CH 3 ) ) 2 . 

-4S-Y-(OCH 2 CH 2 )„-NH-C( = 0)-CH(NH 2 )-W 4 -SH) 2> 

-4S-Y-(OCH 2 CH 2 ) r ,-NH-C( = S)-CH(NH 2 )-W 4 -SH) 2 . 

-CS-W'-O-NHs)^ 

-4S -W 1 -0-NH (CH 3 ) ) 2 , 

-(S-W 1 -0-W 2 -0-NH 2 ) 2 . 

-4S-W 1 -0-W 2 -0-NH(CH 3 )) 2 . 

-4S- (CH 2 CH 2 0) n -W 1 -0-W 2 -0-NH 2 ) 2 . 

_(S-(CH 2 CH 2 0) n -W 1 -0-W 2 -0-NH(CH 3 )) 2 . 

-(S-W , -C( = 0)-NH-NH 2 ) 2v 

-4S-W 1 -C( = S)-NH-NH 2 ) 2v 

-4S-W 1 -NH-C( = 0) -CH(NH 2 ) -W 4 -SH) 2 . 

-CS-W 1 -NH-C(=S)-CH(NH 2 )-W 4 -SH) 2 . 

-(S-Z 1 -Z 2 -Z 3 -Z 4 -Z B -0-NH 2 ) 2 . 

-4s-Z 1 -Z 2 -Z 3 -Z 4 -Z 5 -0-NH(CH 3 )) 2 , 

-(S-Z 1 -Z 2 -Z 3 -Z 4 -CH(NH 2 )-0-Z 6 -SH) 2> 

_CS-Z 1 -Z 2 -Z 3 -Z 4 -CH(NH 2 )-Z 6 -SH) 2% 

-4S-Z 1 -0-Z 3 -CH(NH 2 )-Z 6 -SH) 2 , 

-4s-Z 1 -0-Z 3 -0-NH 2 ) 2 . 

-4S-Z 1 -0-Z 3 -0-NH(CH 3 )) 2 . 

-4S-Z 1 -0-Z 3 -Z 4 -Z 5 -0-NH 2 ) 2 . 

_(S-Z 1 -0-Z 3 -Z 4 -Z 5 -O-NH(CH 3 )) 2 , 

_tS-Z 1 -0-Z 3 -Z 4 -CH(NH 2 )-0-Z 6 -SH) 2 . 

_(S-Z 1 -0-Z 3 -Z 4 -CH(NH 2 )-Z 6 -SH) 2v 

_(S-Z 1 -Z 3 -Z 4 -Z 5 -0-NH 2 ) 2 . 

_4S-Z 1 -Z 3 -Z 4 -Z 5 -0-NH(CH 3 )) 2> 

_4 S _ z i_ Z 3_Z 4 -CH(NH 2 )-0-Z 6 -SH) 2 . 

_(S-Z 1 -Z 3 -Z 4 -CH(NH 2 )-Z 6 -SH) 2 

[ 0 2 4 5 ] 

[ 0 2 4 6 ] 
[ it 4 1 ] 

N N 

A X „NH 2 

NH 2 
[ 0 2 4-7 ] 

(5trfi. Yv W 1 is* VW2 ft. fnfn»4LT. CNC1 2T^^, C 2-C 



Z 2 tt. #^m«^JlT-*> 9 : 

Z 3 * ^ Z 5 li . -e *t * *1&3V L T C 1-C 1 2T^UTJ 5 1 • 

z 4^ - 0-C (=0) . -0-C (=S) . - NH-C (=0) . -NH-C (=S 

) . - o - . $ fz it - s - t *> o ; 

Z 6 & . C 1-C27^L>T^ 1 ) ; 
n & 1 ~ 1 0 ^IStfcl)) 

[ 0 2 4 8 ] ^ 
10 2 4 9] 

$ "o ic 53>J to ^ ffl ic J; *i it , UT^T.fi : 

X fit 

Ig : 
1 ) 3ft : 

[ 0 2 5 1 ] 
[ ft 4 2 ] 

N N 

A A .NH 2 

NH 2 
[ 0 2 5 2 ] 

2)1) -C»^>iifcAW-'fr«»aS*^**« »H*fcttW*««*k*KICL-7** 

1 ) it : 

[ 0 2 5 3 ] 
[<t 4 3 ] 

N N 

A X .NH 2 

I H 

NH 2 

vxlnltoGmtmn************ Kits** Rail 

2)1) T»*>ilfc^t^*Bi:^l»t*««3** x8 ' is*V 



3)2) -Qm^firz^m-^^mm^i¥^<ommjw.=f-^^-t^^^mmmi^^ 4 
ft^-siEk 

1 0 2 5 5 ] 

-^3^ (II): 

R-SH (11) 
(5trK R ttlr^ST^ 9 v S limm!%=?T*2hZ> ) t«5 ft£ ft^«Wfc L < l±-?-oJS ; 
-fllst (III): 

R-S-S-R (III) 
( 5^ 4 1 , R & V S li bu 1C i: la] S?. ft T* 3h 5 ) T St 2 ft -2> ft£-$J <fc L < tt * <r> U \ 
(V) : 

HS-X-CH (R) - SH (V) 
(5* + , R to J: VS limJie t i.ta?i> •) » x\z&m.-r >i*V > Zrzltl&MT >i Y-l, 1/ 
ftsftfr^t l < ti^^Sa ; ' 

-IKS* (VI):. 
[ 0 2 5 6 1 
I ft 4 4 ] 

x 

y — r (vi) 

s 

[ 0 2 5 7 ] 
[ 0 2 5 8 ] 
[ 0 2 5 9 ] 

1 o <50 ^ ® o X . * ^ Bfl IS . 
( 1 ) : 

( R - S ) n - M 1 (I) 

(,^ + > r iiir««ST«> •? . s itmmm=?x$> *> , m 1 ii^n-e*> , nUM^Mt 
s (R-s) s^ft^ai^it^^ t . ijjti'^SR-?3»4) 3 ft 

£-f* : * fctt 
-f&A (IV): 
M 1 - S-X- C H ( R ) - S-M 1 (IV) 
(5**. R ft V S KtflOSB [B]jgHT*» 9 , liCj^J^M 1 li |a] - 9? f* £ JS T- 1 , XUi 

[ 0 2 6 0 ] 
[ 0 2 6 1 ] 

l o tfo rftiic x . * it m it . 
lil h" <r> A ) ft J; U B ) : 
A) -J&;tf (ID : 

R-SH (II) 
(3**. Rtt*«88e*T-*> »> » siiSftfiJK^Tft*) xm $ ft * ft &m t L < tt * *>Jg ; 

(III) : 



R-S-S-R (III) 
( 5t 4> x RfcJ:tfSliBUSei:[B].s-fiT*£.-S) T II 3 *l £ ft£-% ^ L < l± ^ 1§ ; 

-f&st (V) : 

HS-X-CH (R) -SH (V) 

-& L it (VI): 

[ 0 2 6 2 ] 
[ft 4 5 ] 

X 

R (VI) 

s 

[ 0 2 6 3 ] 

(5t4>. R. S*j * VXl±fif|ffii:IBlSIST*>4) $ ft * ft*** t L < tJ * ; * 
ia*ft <b «fo ; fc * if 
B ) x 

[ 0 2 6 4 ] 

WT^A) * <7B ) : 

a) ±s£ rzen <o^t-^ $ ft* . bhis/st * a t*=fr ; ts*v 

b) 4a, 

[ 0 2 6 5 ] ^ B 

9tffim* y hit. c ) mitm . * $ h ic^t? . 

[ 0 2 6 6 ] 

( l ) : 

( R - S ) n - M 1 (I) , m , _ . 

Rtt*ia»3lT*> •> , S ttWK/R^T* 9 , M 1 It&mx-lh *) . nttM'CHt 

s (R-s) swft^«Hit*^u. i JU±^ffi«T?«>*) -c«*<*fts&w-iria8S« 

(IV): 

M 1 -S-X- C H (R) -S-M 1 (IV) 

[ 0 2 6 7 ] 

[ 0 2 6 8 ] 
[ 0 2 6 9 ] 

uv^iA^bttLx, ««tt&sA6*/«*u jam/ft**** 
p IT ^ ft « . 



1 0 2 7 1 ] 
[ 0 2 7 2 ] 

lai^Ji^i:; *1 B)j w *f S L u ffl ^ t *%BK 1 1 § /; ft'. *?£Bflii 

v C<o|?it^flSlcR£LT)»IR3.ft4'<S1)WTI14v\ #^Bfl£. If IE H K J: 
,T*)Af w«Bli) t *W3ft*'<ST*4;fci«af»Sii5. Sllli- * ft Bfl <t> M # ft 
£ L v^Sfe^JS^3flKi?»«b s * ft Bfl cry |fi K ** «k tft »t ^ ISUc S o' u T Wffi % iEH* K 
S C t &*T'S -5 C t frllMZ ti£. *BH«i«lcfcuT^IW Ltzftn. mtfr&Mto *V 
iifUJ. 1*1^ §#**M#:fif5lc^:B)jiffl#icietS^ *lTO-£<7> t |0jtllC^cO|^^&**B)iSffl 

[ 0 2 7 3 ] 

DI TOF M a s s IC* 4 AJSfelti-) . 
[ 0 2 7 4 ] 
lit 4 6 ] 




[ 0 2 7 5 ] 

( 1 ) 

^ h ? 2 a n^ft 2 5 m g ~k 7 5 * n * T 1 m L £E*fc* lc V§ L /i. V h* (1) 
5 5mgt2 OmL<?)> ? ic >§ M L . t h 5 ? a a ^ftTkvgi* C flu fc. iSS*® 

L < tftlt L £ ib* h . * m it * ^ f h ^ a 5 6 m g % jti fcfc* 5 m L \z v§ ^ L fc i§ ifc % '> 
ft?of|D;ifc. SfiT- 2 ^IfflJJtJt *SfiH-fc«k:» JRfCSiA*C on t r i d 1 u s YM 
5 0 (SHTft) tlfl^ Til'frMiS L ( 2 0 °C . 3, 5 0 0 r D m ) , ')^>H US 

M^ltftT-® ^iifcMT- (Hl*)a) ) fciW«(01wb) ) «MAL D I - TO 
F Ma s s * W J£ L . v h 'I vnkLT2, 5 - : J fc H a ^ >• -e > •/ -i v 9 ft ( D 
HB)*ffli>fc. *7J Kfr . -f * > ft L fc 'J F ( 1 ) ^STCtf 

- * * fll 18 L . 
[ 0 2 7 6 ] 

c^ssm 2 mwmfa t L-zm^rzit^m.m<r>wn.ft>ft : &\z * 

.[0277] 
[ft 4 7] 




[ 0 2 7 8 ] 

( 2 ) 

V X 4, 7 -f F * 'fir "t 4 ( 2 ) ct> > 9 ^ - 'V vg jg^r t- h- => ? a o £ ft it lc 7)D z. 

T. *#fUL*7i?| + h 'J ^^^c)gift*^M-f ojS h" Lfc. liBT 3 Kf fcimtt L fc^ic C e 
n t r i p 1 u s YM- 5 0 * >H v> TJS'kWiS* it^m 2 fcig A L 

> ? y - ^ ic>g^ L . h y 7 ji ^ a@^ft^ 2 5 % <r> m. WL ic fiK 4 * "5 icfloi . 
gfif 2 i^P^m^ L Jx/^^<7)-5^v -f ^ a a > *fflv»TjSI^»3S L . v h >; v f 

XUTDHB^ffl^TMALD I - TOF Mas s lc J: Sll5>*flSi: <k o T5f5 
W^tT*a»l-fc (02). El 2 J: 0 . f*g|S6»flftSI LTif^nfctWlClo* < hf - 9 



-k m 3Z L tz. 
[ 0 2 7-9 ] 

(HflfctfO 3 : »#«- jfetSftli^ ^>ffSH «k VM A L DI-TOF MasstU'J^ 

[ 0 2 8 0 ] 
[ft 4 8] 




[ 0 2 8 1 ] 

( 3 ) 

T r 'J Z3 > Affile *- >U -5 v >U h h 'J *- *m&1* ( 3 ) (12. 5mg, 

2 1. 6 m m o 1 ) * > ^ - * 2 0 m L IC ig W L , f h7?DD4il 5»iLtl|Difc 
, c <r> i§ m iz * ^ ft * 41 -J- b 'J ^tKvSJr (30mg/2mL, 0. 79 mm o 1 ) £ 
'>fti*o/jni x SfflT 3 Bf 1)1)1: U fc, Centriplus YM- 5 0 fcfflv^il'fr 
MiSic * •> iMT 1 fcttfSI L £c »C*&¥*i@*fcttlcig#L» v h v 9 * t LT 2 . 5 - f 
tFD^f^>'/^y^ (DHB) tffloTMALD I — TOF Ma s s IC J: S H.« 
frtfr^fr ofc(B3) . 03 J;^ v 7 i K 3 iclo' < f - ? <r> {tjm*^ . *§#8 y 

H ffiEW L fc&ttC*^ IMA L D I - TOF Ma s siciolggi: 

> H <7> W * frtfl tti ? § h C h $ tl . 
1 0 2 8 2 ] 

(H«fefj4 : mmmnzmwitzmm (gunac) 

[0 2 8 3 ] 
[it 4 9 ] 




[0 2 8 4 ] 



( 4 ) 

N — t -fe * >u 7>i 3> 5 > «5KJWlcl!"? £ ft 4 (10mg. 7. 6 m m o 1 ) «k 
Vft^-«» ( 1 ) . ( 5 2 m g . 6 9 m m o 1 ) * * 9 J - *, (35 m L) -tt* ( 5 m L) 
vft£->§gMc vgft? L , fM^a^|(25. 5mg. 7 5Mmo 1 ) t»ifc. 
mc*Mit*'ym+ S 'J -in** Sift ( 7 0mg,/5mL) 4iHfo))U« SST 1 2m 
mmn L fc. Centriplus YM- 5 0 trfflv fcji/C>3Si§ ic =fc 0 ttli^^ffiW L 
fc. vg$? L . 7p)';niLT2, 5 - >' t K a * >> -<> */ A v * if ( 

DHB) tffluTMALDI-TOF Ma s si:i * H M # #f * ft o ( HI 4 ) . 121 4 
=k 0 s ( 1 ) s ftn ^ ( 4 ) *> * * V * /U 7 -f K #*? A t/fb^"^ ( 1 ) t ( 4 ) co 

t- p >* x * 7 <t K 1t\ztt1&-t Z> 9t-f M tT- * ft'Ii^ S'D^ilcJ; Dli 

'8! Lfettfi-f <oU£^8SG&t£ (TEM) 1*1 5 lc . 

[ 0 2 8 5 ] 

(*fl£fliJ 5 : Mil ( G 1 c N A c ) -^M^f±T-<0 tr^> 9 h - ( G a IT 



[ 0 2 8 6 ] 
[ it 5 0 ] 



ho oh S n „^-N^.o^^ n ^^.o^^. r 




HO-^ "OH 

[ 0 2 8 7 1 

( 5 ) 

mum 4 \z'&->TftmLrzmm.-&'i!kn-f- ( g i cnac-au : 5 o M m> , udp 

-Gal ( 4 0 0 /tM) tf)MHEPES'<v77-S* (1 OmMMnC 1 2« 0. 15 
MNaCl) 1 OOmL] ^iiLt. ^ 1 -4 ^7 (C a 1 T) § 4 

mUJji. 2 5'CTMALD I — TOF M a s s % ffl T tf M f* 4* Jx .11 ?fr L fc . Jx 

(DHB) ^fflv^TMALD I - TOF Ma s s£«k*Hfi#*r*frofc ( H 6 ) . 13 
6*9* -fb^^ ( 4 ) (Uif£*5H) CttMS"** * - * «vg* L - #rfc CB*#Kl£lc«k o T 
#7 ? h -*&*tt7JDLfcftf»^5 (*.fi&^) fcftfi-W ( 1 ) <?> n S> X * "7 ^ H#IC» 
PGt^^fif- ? ( [M + N a] +1220. 662) 6*»S5S «M-^tt« : P± 
T^»*SFC%aI»T?& * - t 3 PI 6 <?> 7 V * ^•b»fc«f«lfl , «SfClC*5 

It S^IU-RfEJS 7-a v h 40 7 C^t, z <?) ~? u y h & *) ^ MALD I - TOF Ma 

s s *fflv*fc!Cm#*flc«): 9 » GlcNAc-Au ITWG a 1 TRIE**? 
ft £ z fc *»* Bfl h t ft o £ . 
[ 0 2 8 8 ] 

(Hflfefll 6 : mm ( G 1 c N A c ) -£KttT±T*> G a 1 TRlCwUDPIc J: •& lUlf 

9E%ti4 iz'^^x^mLtzmm-^mn^ (gicnac-au^o.m) > udp 

-Gal (400m M) wMHE PES'< v ~> t -SJfc ( 1 0 mMM n C 1 2 ♦ 0 • 15 
MNaC 1)1 00mL] fcfcSILfc. Cftic 0 l-4#7n-^l ( G a IT 
) 4 mU «fc VU D P (0~5 0 0 *<Mw9I **m*. . Kffifi* 2 5 C T 6 0 

»WRflS3*fc. UDP«*(mM) kwBifttBISICjpt. 3 « 7 a 

•v h fr>o , U D P <50 I C 5 0 12 . 3 0 0 m MT-*>£ c t t)*W hfrtKifz. 
[ 0 2 8 9 ] 



[ 0 2 9 0 ] 
[ft 5 1 ] 




H /2 



[ 0 2 9 1 ] 



( 6 ) 



6) (22 mg. 1 7 Mmo 1) tit&W 1 (54mg. 7 Umd 1 ) 2 

**<t**7**b -J*/***** (31rag/3raL) *W"5»t. S*? 1 2B*W« 
»lV. R(C*tt*C e n t r i p 1 u s YM- 5 0 ttfi^*« 
MLM 1 0 0 0 0 0 >#^ft> 5 0 0 0 0 ). **t-f**li*lc«»l^ ^''^^ 
LT2 5-ytFP^^>^'V^(DHB)4H1^tMALDl-TOF Ma 
s slciiMatffcfr ,fc (09) . 136 * fl:d« (6) »S>**-7 <H*.Bfl 
c«**»ff»3*lt^» C7) (6) «-TPfU7 1 H*. fccfc (6) 

t<t-&«W ( 1 ) ^toxX47 <K#, ft^W (7) tit&m C 1 ) ^^'^ < 



tc J£ & \±— 9 b*KIsf £ 
[ 0 2 9 2 ] 

1 0 2 9 3 ] 
[ it 5 2 ] 



[ 0 2 9 4 ] 



H 



( 7 ) 

mUM 7 TftJBl L fzmn-f- ( 1 0 m g ) £ > ? ; - * 2 m Lie SfW L . K')7Ua« 
& 1 ni L *t)\iz- , SfiT- 1 8 mmmft L fc. Jx PC Sift* Centriplus YM- 5 

b*fflwti<fcjiiflL. Lfc. «a^*»*ic«iw l . maldi-tof 

Mass klJ:*Ha^#f%^ofc (010). 010**). ffc^ft (6) f 
ttiS*L, Bo dS**flft«»Snfcft^«» ( 7 ) Mfc£*5 ( 1 ) fc*>S>**7 -i K#**K 
^m**.^ KT^T 5 J sK^JHHSHJXtfSfc'ttRS tlfc. 
[ 0 2 9 5 ] 

^ s > , v> ^^^t-^^-enfnimgt^tn^ '< - -r 4 9 >i m & \z m z. x 

mi* L f- o 3 7f?T6BBi> i "f a " < -H'fc. JRF&Sfc*>JSSfc* CentriDlus 
YM-5 0*fflv^a'D*»L> »Sf«««ILt. MALDI. 
-TOF Mass \z a h MM^ffi o fc (ill), ^^n-x (01 

2) x N-r-b^'^r^3^5> (013) , v>J^>:?*-* (014) ) . 01 1 

~0 i 4 icfcux. & li $g. -> r = > k^'irtt^.^^^Lfc't^icwiiC-rs * ** 

[ 0 2 9 6 ] 

(#|]&fe#ij 1 0 : D- 9- 3- A£ffl^fcAHTM<on&7 l cjg-IiJA£) 

D - ;u 3 - * 1 Omg ( 0 . 0 5 6 rii o 1 ) £ * 1 0mLtSfe J L, 9 6 ^ u - 
Mcl ,L*^1 0mL*T-1 M L*l*T?D-f*=i-****A*. JXv*T". 10JI« 
->x*lcHfni0mM NalO 4 ^50 fl Lf^Mfc. 1 0^^1flT- H |gLfc 
& fnf^^^4 1mM AHMT(4-T;)-3-tF^'i-5->^ 
^ V - 1 . 2. 4 - h ') Y * ) (0. 5M HC1) 5 0(iL*)mil6^. 2 M 
KOH 100(.L*»ifc. sa?2HI#Bt*tlfitK:Lfc^. A 4 9 2 * 

[0297] 

(SSfcflJ 1 1 : F e t u i n«ffloftAHTM»tfiK»««*'P + ' > 

v^fc. /X<?> 4 > "7* ^^tH L . AHTMwifetRSLfc. 

l l0 10mg/ml Fetuin 2 0 0 m 1 k 1 0 mM NaI0 4 5 0 
10»BI. *iTttttlfc. JXv^. 5 0mM AHMT 2 0 0 u \ 

[ 0 2 9 9 1 

2 . 1 Omg/m 1 Fetuin 2 0 0 H 1§1 OSfrHL *i^BLfc. 
. 5 0mM AHMT 2 0 0 *i I Sif 3 O^BHILfc. 



[ 0 3 0 0 ] 

3.10 m g/m 1 Fetuin 2 0 0 ^ 1 tl OmM NaI0 4 5 0 m 1 t 

10»«, *1T^IL/:. 1X^T\ ^ST* 3 0 frffl&W. Lfz, 
[ 0 3 0 1 ] 

4 . 1 Omg/m 1 Fetuin 2 0 0 m 1 * 1 0#W, *±T»«Lfc. IX v*? 
. Ifif 3 0 #ffllt*M L fc. 
[ 0 3 0 2 ] 

Kt ± <o *S $ . 1 • ^ * > 7* * ib*fi: t 8 < * fe L " fc Z t <h » N a I 0 4 F e t u i n 
[ 0 3 0 3 ] 

(^M 1 2 :4i«*fflv^AHTM«y>'< 

MALDI-TOF. MSffl^P]07^-h4ft%l5OOM^IfLt. Zflh<r> 
-/ U - h * 1U T*> 4 Ji 9 7j T5aii L fc . 

[ 0 3 0 1] ^ , ^ 

(I) 50mM AHMTC0.2M N a O H ) T- 7 U - h &m*ffim% < Mfz L fz 
1 lfro«?i*K«* *T-^U ->*ffi^*^i'AHMT^HSLfc, h 'J v > iff ft 
S*<oi.Omg/ml Fetuin 20C 1 MO mM NaI0 4 5 0 mU 
vft^-U. IV - h |-.lcJft*fc. 1 0 *>lfflim&. 0. 2M NaOH 5 0 M 1*BI«IC 

-?v - v ±ic*ii. *±t- i MSfiLfc ami 7 ) 

[ 0 3 0 5 ] 

(I I ) 5 0 mMAHMT ( 0 . 2 M NaOH) T ^ U - W mm^ffiffi* < ^fz L fz 

^1 Omg/m 1 Fetuin 2 0 0 »U10mM Nal0 4 5.0 m 

L . 7V-Y JilC^if fc. 1 0.^ffll*a*s 0.2M NaOH 5 0 m 1 * little ? ^ 

-Hie**. *lTl^BI»Blfc (017). 

[0306] , _ 

(I I 1 ) a-^i;M7-y>S ft iff Omg/ral Fetuin2 

OO.UlOmM NaI0 4 5 0 , 1 4S^U OMILfc. 50ra 

M AHMT (0 . 2 M N a OH). 2 0 0 . UWx^ f>?fei:SMg:Uto^ 

z? u - y. ic x # v h u . * ±t i raft* m. 1 1 ou) . 

[ 0 3 0 7 1 

( I V) I'v^f 1 Omg/m 1 Fetuin 200^1 

fclOmM NaI0 4 5 0 , I t*H. *1T 1 0*WEU. 5 0mM AH 
M T ( 0 . 2 M NaOH) 2 0 0 ,im, e> * feic Mfe* HSU LT^7 U- h 
ic x vhU *±? 1 KHUS*il L (01 8 ) . 

[ 0 3 0 8 ] 

. f(Ofi««Bll 9i:^t. 01 9li. h -^iz-CMfcLfeF etui ntt. * * 

K*MftS*u THIS 1 fc* VfW2^vWn^i-ut7 

* < fSj£t § 4- i?> o C t -t . 

CXM« 1 3 : * h-xiKii#* ( G a IT) **EBtLfc*rca<"«#sn=**ra 

M-£««? (01 cNAc-Au) iTJWiHtt*RI5*J*WMAlD 1 - TOF M 

Neisseria me n i n g t i d s MC 5 O^Lg t B atfc* Z> 
B 1 -4 ffi 9 h ( G a IT) t*MTML, S# **^ LT ^^^ / ? 
T r i o nX- 1 0 om'<v7T-ClILfc. + H*«* tt 

8 5mi/mLTf«ofc. *fc*M C o T *« L fc MM - &*«^ CG 1 cNAc- 
A u ) oHEPES /< 'V7t - (1 0 m M H E P E S . 1 0 mM M n C 1 2 • 1 5 0 



mM NaCl)S«(GlcNAcBJK:500/iM)*120ML. UDP-Gal 
(500m M) 20mL. V±3ea-*tt»*4 OmL^S^U 2 5 1ST 3 2 i*m -f 
>^^-KL/i« ix.l£i&ttL*> 7 *> 1 O^L^Cen t r i c o nYM5 0*fflv^I't 
*>j§L. gS«4^^*B^7KTi5t^ Lfc. 8a«fifwMALDI-TOF Masses* 

0 18). znic* 9*^aft*H«Lfc»*^S6ttWffi«i:'L^^WlcIIB«. »3ST*>9 
» {gft^^T'^* C t b*7jk$ ftfz. 
[0310] 

(^JKE«IJ 1 4 : &tt*i-fflltilc4»ALfc**-'Mfc£«ft'>LD I - TOF MassIC 
«k Sifiig^ft) 

4lcfeoTfFiUL fcHa-^ttfi^ ( G 1 c N A c - A u ) ^MALDl-TO 
F Ma s sffly-rvMCT^HL, v h <) v 7 X * ffl v> lc. IJtLD 1-TOF 
Mass flijSE**? o fc 3 h . it£m ( 1 ) . ft^% (4)tf)*tf^*^H#. 6 

J: ^ffb-n^ ( 1 ) t (4 ) <0^f \* \Z 1$ 1& ~t ?> ft T ML <?> ^ — ? *?*fiB^2 ft 

( PI 1 9a) . -7? . IB] W $1 - ttttT ( G 1 c N A c - A u ) £ 3 *7 & t fiA L . 
^ ^_ ;U h *<fe8ft*4f *BB^'b tt* Jxl-kvSv&^T O F -M a s s 

Milieu. lzm®fc*\z**->Ht$m ( 1 ) (4 ) -ktrtsiz^frfr * 

*->Ktfrm<n a *y ititmmz ftftfrofc cm 1 9 b ) . 2, 5 ^ * k 

v (DHB) icf^St;* ft£ «k 7 h y v ?xiiifflLTv^v\ 



ft 



^£{£ffltt^lci6 tf u -"f-flRWC iotUXtU TOF Massi:J;oXt 
ttl T § h Z t fr^jk 3 ft ( L D 1 —TOF Mas s ) " . 

Immm 15 (Gai-ci cnac) t It 7 cf 

ucT) CiSSilfl'^RIC) _ fI _ 

*»«J5lcH:oT»*>ftfc** (Gal-GlcNAc) -£ttttT* 1 OmM HE 
PES'<v7T-(10mM M n C 1 2 • 150mM NaC 1) a 1 • 3 

-FucT V I ^ 5 m U . G DP 7 3-^*5 0 0 mMC4* J: 7 R fEtt* 2 

5Rf^^^-Mt. KfcB8«i&5 .10. 20. 30. 40. 50. 6 0 ft'&\z 
mK&»*> 1 m L^offX^tiJL, MALD 1 -TOF Ma s sWJSfctrofc (@2,^ 
21 ). jf-LD I -TOF Ma s s WSElc J: o T * ; ±J*«»K: 

(SSJfci 1 6 : IM-^ttf^LD I -TOF/TOFISic J: *«*8fll5I«Ptf ) 
[0313] 
[€5 3] 




( 8 ) 

15lct6offf«Ufc««[ (Gal PL 4 ( F u c a 1 . 3 ) G 1 c N A c ' 
Lex)««f«LDI-TOF Mass»2*ftot. 3 «b lc » <b ft fc t * C L 
M («fc**8> + Na] + 1 3 6 8. 7 5 ) « ft -I * > * L T L D I - T O F/ T FJ 

(112 2) - Cfttc «fc •) . «Hre^*^LT^WlcJS^ Lfc^«Kt36lix LD I -TOF 



. LD I - TOF/TOF Ma s s Ic «k ■oTlI^trfci VflHaflPtfr ft'^TflBT* * C i: 
[03 14] 

(hjm i 7 : ^nttt^* * u&mMmm\zmn trz* ^--^ftfr^^LD i-tof 

Ma s s <n A ft 8i it « ) 

H«E«I 1 tttoTffBLfc^ttfif*. * *- 'Mfc6-«fo«J3a* 10 0m MlcftS «k 7 ic 
-v 7 t - tc Mm Lfzo ZcotewLQ • 2^L§> MALDI-TOF Massffl^L- 
h iciS-S 2 nimcoP3 0^lc-r 7* 7 Lfc. -75. 1 3: . * 5 0 0 m Mlc 

# S =fc 7 IC > ? ; - 'HZ Mm L , 0. UUMALD I-TOF Massffljfe7*U- 
h lcI#2mra<?)Wr^tC7^7 -< LT> g ft< ± T- <?) S d*Hi»ftJg* Jf^i* L fc. 

- h \t&m mffi\z&Mm&ft -> fz. ±IC 2 -*> -7* lCov>T. LD l-TOF Mass 

»lffi*tf o fc.- u -■f-ssSfc-JEic L t x y-rn^i-h ± isj — BB p(f ic 1 v 3 v 
h o u -f-tsaw Lfe. » •> ig i/TJt 1 0 0iB]*t<Jo}*fF-&nv^ *n?nn'bnrzx 

- ^#«%3e»Lfc (0 2 3 ) . ^<^^m. rkSflxTli L.-^-MtflnJ&^ta*- * « C 
4 *><fc««**» * fCi&T L . JHW 4 |5|f?.«T * **5^^ICR!S53 *i ft < ft o fz« 

3o@. 5 o a t u --y-jaw*!* •iiLTiv itsm 1 icso* < tr- ? **rjr s n^it 

fc. :<0J:7i:, ^fflic*^ L fcf t-'Mt!^«^LDl-TOF Ma s sici^-f 



(^flfctfj 1 8 : ^*-*fl:^«ft*4a» Lfcatt&BR*i^*>ff«l:te «k V (MA) L D 1 - 
TOF - Mas sCJ:4lftRS) 



Tf5HR«oSHL« (F e 3 0 4 ) *£T (fi-S 0 . 2 m m*IS) 1 0m8*4 0mL*)>^ 
- * icMS L fc. ^ h ^ * u a £g£ l 7 %£H*«tt 5 0 m L . ') K ( 9 ) 1 0 m g * 
ftn? fz< Z *)jgi*lc**rt:* O M + h ')^20mg ^iSfcfc* 2mLt'ig^L fc*iSift* 

nm\z3*Ai,rz&&&mn=?*mrz. * ? J ^ ,J ^ UU2, 

5y'tFn^y'!>7'(^i (DHB) *ffluTMALD I-TOF Ma s s H S % 
if o t C ^ > i ir > ft L fc 'J K 9 vz m < faf - 9 « fi|» L fc . 3 ^ »c . v h -v 9 
^*f$ffllf -f fc. RfifitgMA LDI-TOF M a s s ffl 9 - r v > ~? U - h lc T 

77 lt u -*r-mm* Ltz t z a txtLtz ') if^ v 9 \zmn< f- 9 *mui> 

(|2 4) . zn\z j: »)»tt^t»« : P^ffl»=«^L/i^^-'Mtia-<Wicii.mu 

t? v DHBfc^vh -v ? X^fffliif icLD I — TOF Ma s sLiot 
jSK*i^±c50 ^ * — * ittj¥i)<r> -i ith^^kX- 3h -6 C t L tz, 
[0317] 

9 : mnmm^mw Lfzmm - ®.-\±&mi=F<r>ftm) 

l it 5 5 ] 



[0315] 



[ ft 5 4 ] 




OH 



[0316] 



( 9 ) 




[0318] 
[ it 5 6 ] 



(10) 



[0319] 

(11) 

WdOnmolAD 1 m L . <t£«fo 1 1 (58ms. 79m mol 

-M OmLlcSfSL. MMIif6mg^»iT.M^t. C*>SfclCT h * u 

u&8£ 1 7 %Um®w. lOO.L^U- *3R ft V A 3 0mg*fi***4 m 

*i=|jri^ i^no, l l *#raicWALfc»tfe*ttt**^*»fc- -*«^> * 

Tifci* L L D 1 - T O F Mass WEfT otl:^ ( PI 2 5 ) . ft** _( 1 0 ) . ft 
^(ll)<0*t^'WO^, fcitfft^ (10)Hll)^-Tn^O 

MALDI-TOF Mas s »3S*tf o f-if^ic t . LDI-TOF MassT-#^ 
[ 0 3 2 0 ] 

2 0 : tttt£tttt^£Iffllc}l*Lfc««l ( G 1 c N A c ) ±-C*>#? * b-x 
( G a 1 T ) ic £ 4«».#^lxFE) 
[ ft 5 7 ] 



OH .OH 



[0 3 2 1] (12) 

mnm 1 9 cttotft«Lti«i-ittA«tt : F*4'0 o „ l 

5 M L 10mMHEPES'<v7T-(10mM MnCl 2 .150mM NaCl 
«#tr) c8»LfcUDP-Ga 1 («* 1-mM) 2 0 mL J . 1 • 5 m L + 4 **> - v 

finx 3 7KT#*RB5*1fofc. SBSIttt*»*»5i»n*. RW8*«-» ( 5 m ) * » 
9 ml. «»*ta»Lfc. ftSlc^TigjRLfclfi^MALDI -TOF Ma s 
sW«trofcfcc:* (02 6) BJ«**lcM«5***-' Cfll* « 1 0 kl 1 *> - * * 

IffctMRKt^t^n-^tft^* (1 2 
(1 i ) *>~^ n v ^17 ^ HMctfJS^fc^fi < CM+N a] + = 1 1 2 7.2 5 1 

) Vttianfc. = ncj:oT«ll*aiilic**Lfc»i!feA«»^*iiiT*>»*RH5*«W 

fg ic il gft T» § £ Z t h*^ 2 ntz, 

: C dS»SfftI^^^*-'Ht«*^ A,jJ:V (MA) LD I -T 
OF Mass ic J;|.t}##ttJ) . , v< I 

r d C 1 o • 2 5 H 9 O ( 9 . 6 m g . 4 2 m m o 1 ) * MM.* 1 0 m L \znbf# L . 
ft$«9 ( 1 0 m g ) (M2mD *ftn*. T Ktt L fc. C*>«i*lcN 

a^S H O ( 1 Omg. 4 2 Mmo 1 ) t2mL«tt»CiBIILfc^t^I^ 
aiT2W«»*«ttt. »6«itlR^i;^m»l O 5 0 r pm. 5 



ft) ic J: o TrJcJ®-&?&£ L x IftCen t r i p 1 u s YM-5 O^ffluTl'D^SL 

^ ^ ;U 9 - ±\ z %h ritz'tium-*. > 9 j — >i & £ umi&ftT'mft l/z. 'mi^F^ l d i 

- T 0 F Ma s si^t'fTottZ^, ittr%) 9 <o * * y * * 7 -( K rtJ£-t £ #T 
i ( [M+Na] + 9 5 8. 306, [M+K] + 9 7 4. 2 9 3 ) <r>\Z- * t)*mm£ n 
fz (02 7), - 1? . 'vUHTffluTMALD I-TOF Mass 

PJ£^tf o £:l§-fr»c LD I-TOF Mass X'W>b iltz V - ? £ |B]-c7)ft^fi f - 
tfr'&hiirz. ZtUZ**). C d Smii-^aiftilc^A L * * it^m& (M A) LD 
1 - TOF Ma s sCJj-jtttHlTSSCk^Sft/i. 
[ 0 3 2 3 ] 

[ft5 8] 




(13) 



..OAc 

AcQ 



NH 



[ 0 3 2 5 ] 

(14) 

#u&tfy i tmftnH^zx. its® i 3 ^t<m\zm x^tz^mt^^^m^rz. z<?>& 

mil" 1 ■ 5mg*«»^ * o * > ? > 1 mLlcSSWL.. 2. 3. 4. 6-tF7-0- 
-r-fe^rt, — D — — a. h 'J ? a o :p -te h -f 5 t* — b (1 4) 5mg*Jliiifc. J* 

0 *C lc ^ ^» L . h 'i > * *i > ') »> h 'J 7 >i, a > ? > A ^ * > $f 1 0 m Lt*it 
6 Bfl^flttf Lfc. Cent ri conYM-50 % ffl T jxJ&&^ il'fr^ L fc&lc , Gfr 
fj'^fc > ? j - «, icvgft? L . f h 1 J^i*n J fyH44mg /jn£ Tlfl? 2 0 t 
mU^lt > ? J t^SftLTv^fcfcft, 31 *fc ( 3 0 0 0 rpm. 1 ft) ic <fc o T 
&»3*T±W*tt*Lfc. tttt? *tttt*lciSWL, (MA) LD 1 - TOF Mas 

icttJE-f 3* (1328) . * *- * fti!r«RyT«« L fc£ 

(MA) LD 1 - TOF Mas slcJ: -o T # fit lc « flg Ic Jg » T § * 
[ 0 3 2 6 1 

Gl cNAc^7>'< ^IT-^S a A^E^U ? (WGA) * 2 7 m M . ? 
h - xi^ ? > ffj> - + -vH ?f > t 2 0 . M t 5 U i I: ') > t 

- (pH. 7 . 4 ) 10 0m LtS«L. 3Stfc0J 1 9 left o T tt« L (Gl c N A 

c ) -»1£&W#^*ieiifc*lc!SWLfct<7>* 2 m L*fl*./i. ^iST-3 0ft-1>^-^- 
ifttilcfcoTttfi-^^lHllXL. 1 0 0 m LOiflfct*-?!* 3 Inlftcif i5t#»> ftt 

f&ti~?MW L «b«o* 1 0 0 n L<r>%&m.4<lzmW L . 0. 5 aL*DHB (1 
0 m g /m DO. 5 m L ilnU MALD I-TOF M a s s IH^fto f: t C ^ 
(029) WG AlcWJC"** ?<o*jb*S1^2 iifc. WI8-fi&'tt^ttl4 : ? L *ffl^* - 



1 0 3 2 7 ] 

ic «k <&iaw9j*>*ftai) 

•J > R >< v 7 r - (lOOmM. p H 7 . 4) 4 0 0 mLC a -T57-4f(SI 
GMA A 6 2 5 5 ) 5. 8 X 1 0 " 8 t/k 2 - 1 m i n o t h i o 1 a n e hyd 
rochl or i de 5. 8 X 1 0 ~ 8 * * ( 1 ) * Jjd * * xv-OK*?^*- 
7* lc A T t^fl- L 37CT30»'(>^*'<-Kt. 3 0#&. ^ftfi^ ( S 1 G M 
A G 1652)* 2 00m L flu i T KJ* ft. gfiT 1 2 |8i&#« L f^oTJxfSJfc* 
HI** * » (Mi crocon YM-50, Mi 1 1 i por e) PR fl^ ii lg ± lc 
•b*lA-a — t i 7 -If-^tttiffi^ft^fitt* 1 0 0 m LX'&Lft-m>bMffi^tz« Z <r> 
»f^*30»»)jgLfc. a-TS ^--K-^WCS^ «^#*j@*t* 1 0 0 m Lt«WL, 
T**#-* (5. 8X10" 7 ti. 1 omm.) 4 CT 1 2iflB»«Lfc- * 

^aw-btiMxfCi** " R*%a«ia boric « (i) " t ^t. sfcRfSSfc^-waR** 

HLftJxJfc* (2) " . (I). (2) C-JV»T-JSHJ« 0 . 5 m L fcv h 'J v f (DH 

B . lOmg/mL) 0 . 5 „ MALD 1 -TOF Mass W£*frofc 

T * iU # - * W h 7 > 7. iT y =i Jl{t \Z «k 9 ffeBfc* * v «-T5 7--bMCMLTJ:HS^ 

[ 0 3 2 8 ] 
[ 0 3 2 9 ] 

fc££MALDI-TOF MSac^T. r **i «» it * • * t T T* ^ ft 
(»C. ^iMf) izmW-tZZtVz* 9, 7HVU7.J-HD1-TOF M 

fefe-oT. ^-a^TftiLfc^taftt. ** x °" ]x t tilt 



[ 0 3 3 3 ] 

^ & Z k T- IE $ lc 1ft ^ £ 3 i: fc*T' § -5 . 
[ 0 3 3 4 ] 

[El 1 ] 0 1 tt. &®Ln^ mm\zMftL fzT *- 'Ht-SWOMALD I TOF M 
a s s ? h a ) l45S'l>ifliiSJ*fFT& h ii & fflt # ? <so M A LDI-T 

OF Mass^^n**jnL, b) 11^ vS<7>M A L D I —TOF M a s s X -< 

[PI 2] PI 2 tt. <kBft*^*Pn*H*H.#i: LTfflofcfttR«J*«MAL D I TOF 
Ma s s h >i tjk -f . 

[031 13 3 lis Hm-^BtJBT *>MAL DI-TOF Mass^^Ht^t 

[0 4] H4B> ««I»«**J» LfcWifl ( G 1 c N A c ) -Mfif^MAL D I 

— TOFMass^^^h^^^"^*. 

[0 5] 0 5 IS. ««l»JSE*IW»Lfc««l (GlcNAc) - & 7 « ^ 51 Sft « 

[06] 0 6 tts @£B (Gl cNAc) -4i»liTiT^^7 n- xfS»#*K J: 
*»i9fli^JRF&*ifi» UfcMA L DI-TOF MassA^?h friM ft* 

[0 7] 07 14. H6«^'<^h**^»fci«H | l | ftRlSCU.It«^H-RKflE^o 

[0 8] 0 8 tt, UDP ic** G"a 1 TJRIG<wMftttlllS«8**7F"*. 

[0 9] 0 9 tit , »#l!flH&&6fc t + - ; ^- * -r * ;KJOM AL DI-TOF Ma 

[010] 0 1 0 It . ^MT±T-6oB o c «<50flft^^/xP5^^MA L D I - TOF 
Ma s s 9 V >v tjk ~t. . 

[0 1 1 ] 0 1 1 14. »*llfflifc£&*£T*fflv>fc*Sfc + 7 (v> ; -x) fiS 

jaJxff-t^MALD I-TOF MassX-^H'^^t, 

[0 12] 0 1 2 14. «IIM«£*«?*fl3v*fc*S«*T*>»» (r^^-x) ftg 
RixfCt^MALD I -TOF Ma $ s^^n**7Ft. 

[0 13 ] 0 13 tit. 8*lffi8L£ttft? *fflv*fc*S* + T*>»M (N-T-b^* r 
;i^;>) ffiJ£JxJE£*>M A L DI-TOF M a s s * -< ? h 

[014] 0 1 4 li. «H«jRAtt# : F*fflv*fc*iB«*-e*>W«l ( v> J 9 * 

- X) fSJaJxf5^coM A LDI-TOF MassX^^T^^^-t, 

[0 1 5 ] 0 1 5 14. 4SSt fflv^tAHTM^ 7 > ^ H^fflUI^S* (^7* ( I ) 
fciV (ID) $^t« 
[016] 0 1 6 14. ^IftSffl^tAHTMW 9 > >< ( 1 I 

i ) a £ v ( i v ) ) * * -t . 

[0 1 7 ] 0 1 7 14. Mti^fflv^fcAHTM^) 7 > '< *H*>fifi&L^.!$* 1 ) 

~ ( 1 V) ) O|R-t01iiVMA LDI-TOF Mass****!*** '!>"*. 

[018] 0 1 8 14 . *B8TR« L (#7?W-X3£-Gig£S5l) lc J: <5 

. fiM(C,l c N A c ) Mlif lT^ffiM#IR^I^0fe * VRff^MA L 
DI-TOF Ma ss**<*h 



[Ell 91 01 9H, a) <7>LDI-T0F Mas s * -< * h n, is «k U . b) 3 ^ 
ifc«Hllc J: -o TlM^f ft® fc* "b * *- *> it-a>WJ-&Mffi L /i. 9$M * >i ( G 1 c N 
Ac) t &'&l%i=?-<r>fetiMwL<n LDI-TOF Mas s^^nit^f. 

[0201 13 2 0 Wt s MM (Gal-GlcNAc) -^iZJOfi^ iT« 7 n - 
S£#!l (F u c T) k: J: * JxP£*iI»l : UfcMALD 1-TOF M a s s X -< 

[02 11 02 1 tt. 0 2 0 co * h >i t)-hUtzm&W¥c)xfc\zi3rt Z>*$ffl-)xfc 

[0 2 2 1 0 2 2 tt. (Lex) -&tt*4-f *>L D 1 -TOF/TOF M a s 

s x -< 7 h >i T< ~f „ 

[0 2 3 1 1 2 311, a ) **->i ( ft£-$f i ) LDI-TOF Mas 

s ? h fc<k b ) (flS£-'<W 1 ) -rfeBKSi^L D I - TOF Ma 

S S S X -< ? h >l 

[0 2 4 1 PI24B. * (Cn^ 9 ) -atfe^tttttT^ L DI-TOF Ma 

s s H 

[0 2 5 1 0 2 5 tt v 1111 ( G 1 c N A c ) -m&&m&T<oMAL DI-TOF 
MassX^^h^ ( l-.S) . Jjckl/LD I — TOF Mass^^^h^ (TS) 

[0261 0 2 6 « , ffil H (Gl cNAc) - m.ft.&Vfcft=ir ± T*>#5*h-*iiH£ 
fi£ ^ ic J: & & $8 (4 Jx Jft D Jx f£ §Q (±&) .fcVRJfctft (TS) coMALD I — TO 
F Mas s^^H'^^t. 

[0 2 7 1 0 2 7 tt. =h*->v (it^m 9 ) - C d SM'ftTnL DI-TOF Ma 
s s A^H i^^t. 

[0 2 81 0 2 8 It s &Vtft=?±.-?0> 7 '> = v * ftJKfCfc*>MAL DI-TOF M 
a s s ( ±©) fei^LD I-TOF Mass (TS) *^*h'H6^-*. 

[0291 029 a, mm ( g i c.nac) -hi^mt 1 ic * ^ t ? > 

m * »b 0 ± l-f "b *l tz 9 > >< 7 H<7)M A L D I - T 0 F Mass*~*>7b'i'*'F 
f . ±Rtt. (G 1 c N A c ) -IttMfiTC^-C^ 0 ±i-f«b*ifc 

S^MALDI-TOF MassA^7h>u. ^gU^iftSPNA^MALD I 
-TOF Mas s^n'k TSUCTMWGA^MALD I - TOF Ma 

[0 3 0] 0 3 0 U . ^WcfiT 1= *S £ L fc 9 y 7 K ( a - t 5 7 - -fc ) i: ®.mm T 
*7 ;b 7s k*>»^S«*>. PR^*3fl«ill^^SJ*^>MALD I -TOF Mass 
7 N '<7h^^7F:'t. 

[0 3 11 0 3 I It. &WftT\z&£ Ltz9 > /OS ( « - t 5 7 - •**) i: HSSJ^ 
#- x k<»a^JS*«>.- HWS3S«!II&tf>iSi*<7>MAL D I -T O F Mass 
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